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GC 9 
THOUGHTS 
FROM THE PRESIDENT 


of us tend to take special note 

of examples of really bad food 
handling mistakes, those that defy 
logic, and of unusual circumstances 
that lead to unfortunate outcomes. 
For example, an outbreak of 
salmonellosis at prison, ultimately 
traced to the workout room, 
because of weightlifters who ate 
raw eggs and didn’t wash their 
hands. The inmates however, 
were adamant that “it was the 
meat loaf, man.” 

This case is described in a 
three-part series on “A Day in the 
Life of a Public Health Inspector” 
in our weekly community paper, 
The Guelph Tribune. Journalist 
Virginia McDonald accompanied 
a local health inspector on his 
rounds of restaurants and delis, 
and wrote knowledgeably about 
what she learned. It is a well- 


n our profession, it seems many 


written series, conveying lots of 
good food safety information. Of 
value are the stories and the 
everyday context for identifying 
the bad, and good, food handling 
practices, and the reasons why. 
Communicating about safe 
food practices in everyday 
language and context, and in an 
everyday medium is essential 
today. Of course, television is 
probably the number one infor- 
mation source for many people. 
The huge popularity of TV cooking 
shows is astounding, and | am 
beginning to think | am the only 
person on this continent who 
doesn’t have a favorite celebrity 
chef or show! (It used to be that 
one could manage small talk with 
“the guys” if one was up on the 
most current NCAA basketball 
team rankings, now it’s Emeril’s 





ie ae 


By ANNA M. LAMMERDING 
PRESIDENT 


“Communicating about 
safe food practices in 
everyday language and 
context, and in an 
everyday medium is 
essential today” 


Creole cooking, or favorite 
flavored oils and vinegars... .) 
Doug Powell, Director of the 
Food Safety Network at the 
University of Guelph and a 
well-known, rather forthright, 
food safety risk communicator, 
undertook a formal study of 
the food safety practices of TV 
celebrity chefs. Based on 29 
hours of detailed viewing of taped 
broadcasts, his team observed 
basic food-safety errors about 
every five minutes, especially 
cross-contamination and time- 
temperature violations. There 
were virtually no messages about 
how to prepare food safely. Doug 
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presented his findings at a national 
conference of cooks and chefs, 
including the TV celebrities. 
Feedback from the audience was 
tepid; one popular chef indicated 
that food safety is not sexy...it’s 
boring and time-consuming. 

That comment brought to 
mind a great little book written by 
Professor David Waltner-Toews 
at the University of Guelph, 
entitled Food, Sex & Salmonella — 
The Risks of Environmental Intimacy. 
The book is witty and entertaining, 
but more than adequately serves 
to inform the general reader 
about how our food is produced, 
and the how’s and why’s of 
handling food properly. On 
the back cover: “What sex is to 
interpersonal relationships, eating 
is to the human-environment 
relationship, a daily consummation 
of our de facto marriage to the 
living biosphere. This book is 
about the true meaning of eating, 
intimacy, love, vomiting and 
diarrhea: you and your food 
partner”. Who says food safety 
can’t be a little racy?! 

| also note, as Frank Yiannas 
asks in this month’s Thoughts on 
Food Safety column, “...Are 
Words Enough?” Not always, and 
so it is exciting to present in this 
issue the brand new International 
Food Safety Icons. Designed to 
convey basic food safety concepts, 
the members of the IAFP task 
force behind the Icons deserve 
to be complimented for their 
perseverance and thoroughness 
in developing these universal, 
easily understood symbols. 

Maybe we should send 
complimentary copies of our 
International Food Safety Icons to 
all those celebrity TV chefs. 





International Food Safety Icons 


International Association for 


Available from Food Protection. 


Potentially Hazardous Food 


For additional information, go to our Web site: www.foodprotection.org 
or contact the IAFP office at 800.369.6337; 515.276.3344; 
E-mail: info@foodprotection.org 
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his month | thought you 

might be interested to receive 
an update on various projects that 
have been in the works or on the 
drawing board. Hopefully, this is a 
good way to bring everyone the 
same information and give a 
progress report on the 
Association’s business. Today we 
want to cover topics such as a 
presentation at [AFP 2003 by Elsa 
Murano, a possible European IAFP 
meeting, online submission of JFP 
manuscripts, the International Food 
Safety Icons, and status on a couple 
of our pamphlets. Lets get started! 

Dr. Elsa Murano Presenta- 
tion at IAFP 2003: We recently 
received confirmation from Dr. Elsa 
Murano, the Under Secretary for 
Food Safety at the United States 
Department of Agriculture, that she 
will be available to deliver a special 
presentation at IAFP 2003. Dr. 
Murano is uniquely qualified to talk 
with our attendees on the topic of 
science and food safety and | am 
sure she will attract a large crowd. 
There will also be time for ques- 
tions and answers during the 45- 
minute plenary session. Excitement 
is building even at this early stage 
for Dr. Murano’s presentation! 

European IAFP Meeting: 
At the January Board meeting, 
it was decided that we should 
continue our research into holding 
an IAFP meeting in Europe 
and postpone our target date of 
October 2003. We want to have 
additional time to investigate 
potential partnering efforts and 
sponsorship possibilities. It now 
looks as if October of 2004 would 
be the next feasible time to hold 
such a meeting. 

To avoid confusion, it should 
be stated that a European meeting 
would not replace the [AFP Annual 
Meeting; it would just provide a 
supplement to it. A meeting in 





By DAVID W. THARP, CAE 
EXECUTIVE DIRECTOR 


“1 am happy to talk 
with you about these 
or other projects of 
interest to you” 


Europe would give our European 
Members (and others) a place to 
gather around the “IAFP banner” 
to discuss food safety issues and 
to meet with colleagues. 

Online Submission of JFP 
Manuscripts: Also at the January 
Board meeting, the Board approved 
moving forward with a system to 
allow online submission of manu- 
scripts for the Journal of Food Pro- 
tection. We set a target date of June 
Ist to have this system in place, but it 
looks like we will be ready to accept 
manuscripts sometime in April. So, 
the next time you are preparing a JFP 
manuscript, please consider submit- 
ting it online to speed the processing 
time! 
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International Food Safety 
Icons: The International Food 
Safety Icons are now available! The 
Icons are simple pictorial repres- 
entations of important food safety 
tasks that can be recognized and 
understood regardless of a person’s 
native language. These Icons have 
been developed over the past year 
or so and are now ready for your 
use. See the “Thoughts on Today’s 
Food Safety” column beginning on 
page 368 for additional details. 

Pamphlets Updated: 
Recently, two of our pamphlets 
have gone through extensive review 
and updating. They are “Before 
Disaster Strikes...A Guide to Food 
Safety in the Home” and “Food 
Safety at Temporary Events”. Both 
pamphlets are designed for 
distribution by county or provincial 
health departments. The first 
pamphlet gives suggestions for 
preparing an emergency food and 
water supply and tips on evaluating 
foods after a disaster has occurred. 
The second pamphlet gives guidance 
to street vendors who operate food 
stands at various one-of-a-kind 
festival or fairs. Both are available 
through the IAFP office. For details, 
see the order form on page 366. 

We are in the process of 
having both pamphlets translated 
to Spanish for wider distribution 
potential. It is our hope that we 
will be able to accommodate orders 
for the Spanish versions by June or 
July of this year. 

In summary, | hope that this 
column gives you information that 
is useful whether you are a new 
Member or a long-time Member 
of IAFP. Certainly, at any time you 
have questions on the status of 
projects undertaken by IAFP, you 
may contact me at the IAFP office. 
| am happy to talk with you about 
these or other projects of interest 
to you. 





‘Dr. ‘Elsa A. ‘Murane 
Under Secretary for Food Safety 


United States Department of Agriculture 


Plenary Session 
August |2, 2003 — 3:45 p.m. — 4:30 p.m. 
New Orleans, Louisiana 


r. Elsa A. Murano will deliver a special presentation during a 

plenary session on Tuesday, August 12 at IAFP 2003 in New 

Orleans, Louisiana. Dr. Murano is uniquely qualified to address 
the IAFP audience having obtained her doctorate in food science and 
technology from Virginia Tech and having held various faculty positions 
at both Texas A&M and lowa State University for 10 years prior to her 
work with the United States Department of Agriculture. Time will be 
allowed for a question and answer period during the 45 minute plenary 
session. 

Dr. Murano was sworn in as Under Secretary for Food Safety by 
Agriculture Secretary Ann M. Veneman on October 2, 2001. In this 
position, she oversees the policies and programs of the Food Safety and Inspection Service. 

Dr. Murano has extensive public and private experience in the field of food safety as both a 
manager and educator. From 1995 until her swearing-in, Dr. Murano held several positions with 
Texas A&M University at College Station, Texas. Between 1997 to 2001 she served as the Director 
of the university's Center for Food Safety within the Institute of Food Science and Engineering. 
During this time she also served on the university's Department of Animal Science Research 
Advisory Committee and the Food Safety Response Team of the Texas Agriculture Extension 
Service, and served from 1999 to 2001 as the chair of the Food Safety State Initiative Committee 
of the Texas Agriculture Experiment Station. She held the position of the Center for Food Safety's 
Associate Director from 1995 to 1997. In 2000 she was appointed Professor in the Department of 
Animal Science, after having been an Associate Professor in that same department from 1995 to 
2000. In addition, in 2000 Dr. Murano was awarded the Sadie Hatfield Endowed Professorship 
in Agriculture. 

Dr. Murano served as a Professor-in-Charge of research programs at the Linear Accelerator 
Facility at lowa State University in Ames, lowa from 1992 to 1995. She was an Assistant Professor 
in the Department of Microbiology, Immunology, and Preventive Medicine at that university since 
1990. 

Before joining the USDA, from 2001 until her appointment, Dr. Murano served as a member 
of the USDA National Advisory Committee for Meat and Poultry Inspection. Since 1998 she also 
served on the National Alliance for Food Safety Operations Committee, which she chaired during 
2000. She was a member of several professional organizations, which included the International 
Association for Food Protection, American Society for Microbiology, the Association of Meat 
Science, the Institute of Food Technologists, and the Poultry Science Association. 

A native of Havana, Cuba, Dr. Murano holds a B.S. degree in biological sciences from Florida 
International University in Miami. She also holds a M.S. degree in anaerobic microbiology and a 
Ph.D. in food science and technology, both from Virginia Polytechnic Institute and State University 
in Blacksburg, Virginia. 


APRIL 2003 | FOOD PROTECTION TRE? 





n January 2003, Food Protection Trends published 
“Comparison of Intervention Technologies for Reduc- 


ing Escherichia coli O157:H7 on Beef Cuts and Trim- 
mings” authored by J. R. Ransom, K. E. Belk, J. N. Sofos, 
J. D. Stopforth, J. A. Scanga, and G. C. Smith. We would 
like to offer one correction and one criticism to that article. 

The correction relates to the work of Castillo et al. 
[1] referred on pages 28-29 of the article wherein an 
application of high pressure water rinse in conjunction 
with a subsequent application of acidified sodium chlo- 


rite (ASC) solutions reduced E. coli O157:H7 on beef 


portions by 3.8 to 4.5 log,, CFU/cm?* while use of 


the water rinse alone, without subsequent application of 


ASC, resulted in a 2.3 log CFU/cm?’ reduction. The 
authors speculated “that the force at which the ASC was 
applied (1,320 kPa) aided in the reduction of pathogens 
on the surface of beef carcass tissue.” The ASC applica- 
tion pressure quoted is erroneous. The authors may have 
confused the application parameters of the high- 
pressure water pre-rinse with the application parameters 
for the ASC solutions. As indicated in the article by Castillo 
et al., water washing consisted of two phases: a 90-s 
hand wash at 69 kPa (~10 psi) followed by a 9-s rinse 
starting at an initial pressure of 1.72 mPa (~250 lb/in’) 
for 4s and gradually increasing to 2.76 mPa (~400 l|b/in’) 
within 2 s, and holding this pressure for 3 s to complete 
a total treatment time of 9 s. The ASC treatments con- 
sisted of the application of the appropriate solution for 
10 s at 69 kPa (approximately 10 Ib/in*). Therefore, the 
1.5 —2.2 log, incremental reduction achieved by the ASC 
spray resulted from a low pressure application of solu- 
tion. 

Our criticism focuses on the inadvertent misrepre- 
sentation of some of the treatment regimes. We take is- 
sue with two phrases in the abstract, namely “[O]f the 
treatments commonly used by industry...” and “...patho- 
gen decontamination solutions currently approved for 
commercial use;” as well as the stated objective of the 
study [p. 25, third column] “...was to compare the effec- 


tiveness of decontamination technologies presently used 


as possible intervention strategies to determine their 


effectiveness in reducing E. coliO157:H7 counts on beef 
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carcass adipose tissue and beef trimmings.” [Underlining 
has been added for emphasis.] 

The authors conclude “...that LA and ASC were the 
most effective pathogen decontaminations solutions 
currently approved for commercial use.” [Underlining has 
been added for emphasis.] However, the 200 ppm ASC 
solution as evaluated is NOT approved by either the FDA 
or the USDA. Acidified sodium chlorite solutions, as 
approved, are defined in 21 CFR 173.325. Specifically 


with regard to red meat, the regulation states: 


“(c) The additive is used as an antimicrobial agent 
in accordance with current industry practice in 
the processing of red meat, red meat parts, and 
organs as a component of a spray or in the pro- 
cessing of red meat parts and organs as a compo- 
nent of a dip. Applied as a dip or spray, the addi- 
tive is used at levels that result in sodium chlorite 
concentrations between 500 and 1,200 ppm in 
combination with any GRAS acid at levels suffi- 


cient to achieve a solution pH o1.25:to 29 


The authors evaluated a 200-ppm concentration [treat- 
ment pH is not given] — a concentration significantly 
lower (6x) than the optimal level approved. In our expe- 
rience (both laboratory and commercial), where the con- 
centration of sodium chlorite has been 5 to 6 times higher 
(1,000-1,200 ppm), SANOVA“ ASC has consistenly out- 


performed 2% (20,000 ppm), 55°C lactic acid. 


Respectfully, 
C. Cayce Warf, Jr. 
Director of R&D 


G. Kere Kemp 
Executive VP and CSO 


Alcide Corporation Alcide Corporation 
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SANOVA® is a registered trademark of Alcide 


Corporation’s ASC treatment solution. 
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©) LETTER to the 


RESPONSE TO LETTER TO THE EDITOR AND ERRATUM NOTICE 


elow is our response to a letter from 

the Alcide Corporation addressed 

to the editor of Food Protection Trends 
concerning errors in manuscript citations 
in our recent Food Protection Trends journal 
article [23(1 ):24—34]. In addition, another error 
in the same paper has been identified and is 
corrected below. 

An erroneous acidified sodium chlorite 
(ASC) application pressure was cited on page 
29; we regret this error. Furthermore, when 
our study was conducted, acidified sodium 
chlorite was not yet approved for use by the 
federal government and we had no guidelines 
for maximum ASC solution concentrations to 
be tested. Nevertheless, the results reported 
are based on the conditions of the study 
described and the errors in citation had no 
impact on the results of this study. The data 


collected was analyzed appropriately and the 


conclusions are sound relative to the conditions 
tested in our study. 

In addition, at the bottom of the middle 
column on page 25, it was stated that 
lactoferricin B was “recommended for 
preventing attachment and growth of pathogens 
on carcass surfaces [5, 28]” and at the bottom 
of the first column on page 31 it was stated 
that “Naidu (28) suggests that lactoferricin B is 
effective in preventing pathogens from 
attaching on the surface of carcasses.” Claims 
have been made by Naidu (28) that Microbial 
Blocking Agents (MBA), but not that 
lactoferricin B, prevents attachment and growth 
of pathogens and Bellamy et al. (5) studied 
lactoferricin B but did not claim that it prevented 
attachment and growth of pathogens on carcass 
surfaces. 

Thank you for helping us to correct these 
mistakes. 


Keith E. Belk 
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Application of ATP- 
Bioluminescence Technique 
for Assessing Cleanliness 

of Milking Equipment, 

Bulk Tank and Milk 
Transport Tankers 


R. PAEZ,'* M. TAVERNA,' V. CHARLON,!' A. CUATRIN,' F. ETCHEVERRY,! and L. H. DA COSTA? 


‘National Institute of Agricultural Technology (INTA), Experimental Station of Rafaela, CC 22, (2300), 
Rafaela, Santa Fe, Argentina 


*BioControl Latin America, Rua Jose Campos Novaes 155, Campinas, Sao Paulo, Brazil 


SUMMARY 


A commercial ATP-bioluminescence system was used to evaluate cleanliness of milking machines, 
a bulk tank,and milk transport tankers on an experimental dairy farm.TheATP levels of the equipment’s 
different parts were determined after routine cleaning. Contamination of rinse water was also assessed 
by ATP-bioluminescense and by a bacteriological method. Cleanliness of the different points was 
indicated by “zones of cleanliness”, where a zone reading of < 2.5 and > 2.5 represented “clean” and 
“dirty” (caution + dirty) surfaces, respectively. All of the points assessed had different degrees of 
washing difficulty, but the outlet of the plate cooler, the outlet pipe of the bulk tank, and the internal 
surface of the manway lid of the milk transport tanks were most critical. Bioluminescence results 


were not reliable for rinse water, so that surface swab evaluations were also needed for a complete 
hygienic assessment. 


A peer-reviewed article. 


*Author for correspondence: Phone 54.3492.440121; 
Fax: 54.3492.4401 14; E-mail: rpaez@rafaela.inta.gov.ar 
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Figure |. 


Zones of Cleanliness — Lighting (BioControl Systems, Inc.) 
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INTRODUCTION 


Precise techniques that allow for 
rapid detection of bacteriological 
contamination of food through the 
different stages of production and in- 
dustrial processing are useful tools 
in obtaining safe foods. Thus, the ATP 
(adenosine triphosphate) biolumines- 
cence technique is widely recom- 
mended as an effective means of 
rapidly assessing the cleanliness of 
equipment that, if not adequately 
cleaned, could result in product con- 
tamination (2, 5, 6, 7). 

Depending on the process or the 
type of food being produced, the 
sanitary condition of food contact 
surfaces could be a (CCP) Critical 
Control Point in a CHACCP) Hazard 
Analysis Critical Control Point pro- 
gram. With such programs, it is a 
required that monitoring techniques 
provide quick results to allow for 
immediate corrective actions. 

In most cases, the bacteriologic 
quality of raw milk depends on the 
correct and effective sanitation of all 
surfaces in contact with it, namely, 
the milking machine, bulk tank and 
transport tanker (8, 10, 11). 

Hygienic evaluation of equip- 
ment by use of the ATP biolumines- 


cence technique is not fully dissemi- 


nated among dairy producers in 
Argentina, although the method is 
widely accepted in other countries 
(3, 4, 9). The objective of this work 
was to establish a simple method for 
hygienic assessment of milking ma- 
chines, bulk storage tanks, and the 
milk transport tankers, using the ATP 


bioluminescence technique. 


MATERIALS 
AND METHODS 


A series of studies was con- 


ducted to evaluate the difficulty of 


cleaning various sites in each piece 
of equipment. The relationship be- 
tween bioluminescence results and 
viable bacterial counts was deter- 
mined, on the equipment sites and 


in the rinse water samples. 


Principles of the ATP 
bioluminescence technique 


ATP is the chemical compound 
in which energy is stored in all liv- 
ing cells. The main sources of ATP 
detected by ATP bioluminescence are 
microorganisms and organic matter, 
classified respectively as microbial 
and non-microbial ATP. An enzymatic 


complex catalyzes conversion of 


chemical energy of ATP into light 
through oxidation-reduction reac- 
tions. The quantity of light generated 
is directly proportional to the amount 
of ATP present in the sample. The 
results are expressed in relative light 
of RLU, mea- 


sured by an instrument known as a 


units (RLU) or as log 


luminometer. 

Samples for assessing equipment 
hygiene by this technology can be 
obtained in two ways: by direct 
swabbing of the surface, or by tak- 
ing aliquots of the final equipment 
rinse water after capturing it in a ster- 


ile container. 


Instruments and kits 


The lightning portable lumino- 
meter (BioControl Systems) was used. 
The ATP bioluminescence hygiene 
monitoring kits consisted of a moist- 
ening solution and sterile swabs 
containing a lyophilized enzymatic 
reagent. The swab is activated, and 
the bioluminescence reading is ready 
one minute after it is introduced into 
the luminometer. Results expressed 
as RLU are automatically transformed 
to decimal logarithms. These values 
are then compared to a scale divided 
into zones of cleanliness as detailed 


in Figure 1. 


ATP standard 


To ensure the sensitivity and re- 
producibility of readings, a positive 
ATP control was used (average 3.4 
RLU). In each monitoring a negative 
control was prepared with an acti- 


vated sterile swab (average 1.0-1.4). 


Microbiological test 


The rinse water samples (1ml) 
and their corresponding decimal 
dilutions were plated, using Plate 
Count Agar (PCA Merck), and incu- 
bated at 30°C for 72 hours (1) to 
obtain estimates of colony forming 
units (CFU). 
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Figure 2. Procedure diagram for routine hygienic evaluation of the milking machine 
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TABLE |. Average ATP results and percentages of swab and 
rinse water samples with results in the “caution” and “dirty” 
zones from the milking equipment 


Sampling Number 
Points of samples 


Liner 7 
Milk line 

Cluster bottom 

Cluster top 

Releaser 

Outlet plate cooler 


Rinse water 


Milking equipment 


The milking machine evaluated 
(Bosio®) had the following charac- 
teristics: ten milking units with single 
equipment, double milking tube of 
65mm diameter at 1.1m above 
ground level, and a clean-in-place 
(CIP) washing system. 

The cleaning routine was as fol- 
lows for the milking machine: after 
milking, the machine was thoroughly 
rinsed with warm water and then 
alkaline washed with water at 75°C 


initially, dropping to 40°C at the end. 


Average ATP 


Caution + Dirty 
(RLU) (% of total samples) 


1.8 0 
f Bh” 50 
2.4 36 
25 45 
2.2 30 
3.2 83 
2.6 54 


The alkaline detergent used was pre- 
viously evaluated according to a stan- 
dard procedure (71). The concentra- 
tion used was the one recommended 
by the manufacturer, and the quan- 
tity of solution was a volume equal 
to 40% of the machine capacity. The 
solution was circulated for 15 min- 
utes and then discharged. Finally, the 
machine was rinsed with warm wa- 
ter. Two acid washes were performed 
each week. 

As a first step, a microbiological 
control test and ATP bioluminescence 


control test were performed on wash- 


310 FOOD PROTECTION TRENDS | APRIL 2003 


ing water. To take into account the 
methodological suggestions of Billon 
et al. (4)and Paez et al. (8), the liner, 
top and bottom of the clusters, re- 
leaser, milk line and outlet line in 
the refrigerating plate were swabbed. 
Each sample site was swabbed prior 
to the afternoon milking routine, at 
the same time, as which a rinse wa- 
ter sample was obtained from the 
milking machine to quantify ATP and 
viable bacteria counts (VBC). This fi- 
nal equipment rinse water sample 
was obtained in a sterile container. 
Residual ATP in rinse water was as- 
sessed from a 100-ul sample accord- 
ing to the manufacturer’s instructions. 

After half of the sampling had 
been completed, fewer samples were 
obtained from those sites that con- 
sistently provided similar results 
(whether these were correct or in- 


correct). 


Refrigerated bulk tank 


A Bauducco® horizontal refrig- 
eration tank with a 6000-liter capac- 
ity and a CIP cleaning system was 
used in this study. 

Both the cleaning routine and 
the cleaning evaluation were similar 
to those described for the milking 
machine, with 50 liters of alkaline 
washing solution used. The swab 
sample sites were: roof, side wall, 
end wall, outlet pipe, agitator and 
evaporator. The final equipment rinse 
water was taken in a sterile container. 
Residual ATP in rinse water was as- 
sessed in a 100-ul sample recovered 
from the equipment according to the 


manufacturer’s instructions. 


Milk transport tankers 


Three transport tankers, which 
carried cold, mixed and refrigerated 
milk were evaluated. After the milk 
was discharged, the tanks were 
cleaned using washing routines simi- 
lar to those described for the milk- 
ing machine; evaluations were then 
conducted with procedures similar to 


the ones described before. In view 
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TABLE 2. 


Correlation between bioluminescence results of 


rinse water samples and surface swab sample sites from 


milking equipment 


Correlation between bioluminescence 
results of rinse water samples and swab 


Sampling points 


clean-clean 
Liner 28 
Cluster top 40 


Cluster bottom 
Milk line 
Releaser 


Outlet plate cooler 


AVERAGE 


TABLE 3. 


sample sites (% of total samples) 


dirty-dirty 

0 

33 
67 
67 
17 
67 
50 


Results of bioluminescence and bacteria counts 


(VBC) on rinse water from milking equipment 


Technique clean 


Bacteria count 100 


Bioluminescence 55 


of the results obtained by Bell et al. 
(3), the swab sample sites were the 
internal surface of the manway lid, 
surface of outlet pipe and surface of 
vessel roof. The final equipment rinse 
water was taken in a sterile container. 
Residual ATP in rinse water was as- 
sessed in a 100-1] sample recovered 
from the equipment, according to the 


manufacturer’s instructions. 


RESULTS AND 
DISCUSSION 


Milking equipment 


The average RLU values and per- 
centage of total samples with results 


in the “caution” and “dirty zones” for 


% results per technique 


caution 


dirty 


each sample site of the milking ma- 
chine are shown in Table 1. These 
results include both the swab and 
rinse water ATP samples. 

The liner was the only site that 
received the rating of “clean” for ev- 
ery measurement done, from which 
it is concluded that this site is easily 
cleaned. It is important to empha- 
size that the liners used were within 
their useful life limits ess than 2500 
milkings). 

On the other hand, the outlet 
plate cooler was the sample site with 
the highest degree of cleaning diffi- 
culty (83% of the samples were cau- 
tion + dirty). The results from the 
releaser, the top and bottom of the 
clusters, and the milk line averaged 


close to the cleanliness acceptance 


limits (zone 2.5) with the results on 
“dirty” and “caution” zones varying 
between 30 and 50%. 

The average results of the rins- 
ing water were close to the accep- 
tance limits, and approximately 50 
of the results fell in the range of cau- 
tion + dirty. 

The relationship between the 
bioluminescence results of rinse wa- 
ter and the sample sites of the milk- 
ing machine was studied. Correla- 
tions between them were established 
by calculating the average percent- 
age of clean-clean or dirty-dirty re- 
sults for each sample site, compared 
to overall results for the whole study 
(Table 2). 

The correlations presented, clean 
— clean or dirty — dirty, between the 
two procedures were approximately 
50%. Nevertheless, strong differences 
were observed depending on the 
sample site being considered. For the 
rinse water, there was good correla- 
tion of cleaning status results for the 
cluster bottom and the milk line 
(100% and 60%, respectively). In con- 
trast, the correlation between results 
with the two procedures was low for 
the refreshing plate, the liners and 
the releaser. These differences can 
be explained by the variability of the 
surface contact areas and by the ac- 
tion of the rinse water in the differ- 
ent sampling sites. 

The bioluminescence results of 
the rinse water, arranged by zones 
of cleanliness were compared to the 
VBC of the rinse water. The bacte- 
riological analysis results were clas- 
sified as “clean” when the VBC was 
10,000 CFU/ml and as 


dirty when the VBC was over this 


lower than 


value (Table 3). According to the 
bacterial count technique, all the 
evaluations indicated cleanliness, 
whereas bioluminescence results 
were distributed equally between 
“clean” and “dirty or caution.” 
These results show that little cor- 


relation exists between results with 
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TABLE 4. 


Average ATP results and percentages of swab and 


rinse water samples with results in the “caution” and “dirty” 
zones from refrigerated bulk tank 


Sampling points 


samples 


Upper wall 
Lateral wall 
Outlet pipe 
Rear wall 
Agitator blade 
Evaporator 


Rinse water 


TABLE 5. 


Number of 


Caution + Dirty 
Average ATP 
(RLU) 


(% of total 


samples) 


2.1 VI 
2.0 22 
3.0 89 
2.6 33 
1.8 iI 
2.4 38 
2.0 0 


Correlation percentage between bioluminescence 


of rinse water samples and swab sample sites from the 


refrigerated bulk tank 


Correlation between bioluminescence 
results of rinse water samples and swab 


Sampling points 


clean-clean 


Upper wall 100 


Lateral wall 88 
Outlet pipe 12 
Rear wall 75 
Agitator blade 88 
Evaporator 57 


AVERAGE 70 


the two test methods. This can be 
explained by the different criteria of 
evaluation for the two techniques. 


The VBC technique quantifies only 


the viable bacteria in the sample, 


whereas bioluminescence measures 
all bacterial ATP as well as the ATP 
of organic matter. 

As a result of these evaluations, 
a diagram procedure was prepared 


in order to simplify decision making 


sample sites (% of total samples) 


dirty-dirty 
0 


and to reduce cleaning evaluation 
cost. The first step would be to verify 
the cleanliness of the water used 
in cleaning the milking machine. 
Water of poor quality would be an 
extra source of ATP contamination. 


Because this would interfere with the 


accuracy of cleanliness evaluation of 


the milking equipment, a source of 


better quality water would be 


needed. The next step would be bi- 


oluminescence evaluation of a rins- 
ing water sample from the milking 
machine. Depending on this result, 
the procedure would be the one de- 
tailed in Figure 2. 

To confirm the results obtained 
with rinse water, the points with poor 
correlation should be swabbed and 


analyzed by the VBC technique. 


Refrigerated bulk tank 


The average RLU values and the 
percentage of samples with results 
caution and dirty zones for each 
sample site at the bulk tank are 
shown in Table 4. 

The tank outlet pipe was the site 
most difficult to clean. The rest of 
the sites had average results, near or 
within acceptable levels, with a small 
percentage of results in the caution 
and dirty zone. All of the results for 
rinse water indicated that it was 
clean. 

By using a procedure similar to 
that described for the milking ma- 
chine, the correlation percentage was 
established between the biolumines- 
cence value for rinse water and the 
values for swabbing sample sites 
from the bulk tank (Table 5). The 
rinse water results never indicated a 
site to be dirty. Consequently, the 
correlation percentage of dirty-dirty 
results between the two sampling 
methods is zero. 

The correlation average of clean- 
clean results between the two alter- 
natives was acceptable and greater 
than the one calculated for the milk- 
ing machine (70% vs. 45%). Except 
for the outlet pipe, sample sites had 
high correlation percentages, a value 
equal to average. This can be ex- 
plained by the small extent of con- 
tact between the outlet pipe and the 
rinsing water, especially in the up- 
per surface. The relationship be- 
tween bioluminescence and the VBC 
of rinse water samples showed total 
correlation in their results: All bi- 
oluminescence analysis results were 
in the clean zone, while all VBC were 
lower than 10,000 CFU/ml. 





Figure 3. Procedure diagram for routine hygienic evaluation of the refrigerated bulk 


A procedure diagram to simplify 
tank 


the bulk tank hygienic evaluation is 
shown in Figure 3. The first step con- 
sists in evaluating bioluminescence 


on a rinse water sample from the bulk 





tank, after which the steps detailed 
in the figure are followed 

___ CONFIRMATION 
, = / DIRTY BULK 

( amanaenas. TANE ° 

SWAB: REAR WALL A Milk transport tanker 


——e 


CLEAN DIRTY 


= YY ted ca 
readings for each sample site and for 
LEAN 


(— czas ou) the rinse water from the transport 
TANK . 
nee tanker, as well as the percentage of 

{ total samples with caution and dirty 


NT! 1 nati 
MANUAL WASH OF OUTLET pel ech Mohn oe Li resu | cs. 
PIPE 


Table 6 shows the average RLI 


The internal surface of the 
manway resulted in a difficult-to- 
clean as evidenced by the high per- 

TABLE 6. Average ATP results and percentages of swab and or . ee ne et 
rinse water samples with results in the “caution” and “dirty” ene from the outlet pipe gave 
zones from the milk transport tankers inconsistent results, varying from 


good to bad. These results were con- 


Caution + Dirty sistent with those found by Bell 
(1994), who concluded that sam- 
° 5 9 ‘is . F > 

Sampling points Numberof Average ATP (% of total pling sites accessible from outside the 
samples (RLU) samples) tanker can be used as a good indica- 

tor of the general hygiene status 
F Fewer samples were taken from 
Outlet pipe 18 2.3 50 ee eee ee eee eee 
the surface of the vessel roof because 
Internal surface of the of the presence of irritating odors 
manway lid ; resulting from the use of chemical 
detergents. One out of the three 
Surface of vessel roof samples taken at this site showed a 
daha ‘ry high value (4.3 RLU, dirty zone) 
Rinsing water very high value (4.3 RLU, dirty zone), 
which increased the overall average. 
All the rinse water samples had re- 
sults in the clean zone on the biolu- 


minescence analysis. Table 7 shows 
TABLE 7. Correlation between percentage of biolumines- 


erate eg eee Ma ee eet tale) (e-em lar tea leet taal) (2 
sites from the milk transport tanker 


the relationship between the biolu- 
minescence rinse water results and 
the sample sites. The results indicate 


good correlation between the two 
Correlation between bioluminescence 


results of rinse water samples and swabs 
Sampling points sample sites (% of total samples) 


sampling methods. All the rinse wa- 
ter samples had clean results, so the 
dirty-dirty correlation appears as 0%, 
as in the bulk tank. The correlation 
clean-clean dirty-dirty percentage between the two tech- 
Discharge outlet 44 0 niques for clean-clean results were 
similar for the different sample sites 
Manway lid “4 0 and all the results were near the over- 
Internal wall 67 0 all average (52%). This average is 
consistent with the average for the 
AVERAGE 52 0 
milking machine and lower than that 


for the bulk tank. 
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Figure 4. Procedure diagram for routine hygienic evaluation of the milk transport 


tankers 
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A total correlation was found 
between the bioluminescence results 
and those of the VBC for the rinse 
water, as had been seen for the bulk 
tank. In both cases, all the sample 
results were in the clean range. 

A procedure diagram similar to 
the one created for the milking ma- 
chine and the bulk tank is shown for 
the milk transport tank in Figure 4. 

Again, the first step is to evaluate 
a rinse water sample using the biolu 


minescence assay. 


CONCLUSION 


The rinse water ATP biolumines- 
cence water ATP cannot be used as 
the only indicator of the general hy- 
giene of the milking machine, the 
bulk tank and the milk transport tank, 
because some sites in these pieces 
of equipment will have little contact 
with rinse water. As a result, the bi- 
oluminescence of rinse water should 
be compared to that of swabbing 
points recommended in the dia 
grams. 

The results of comparing ATP 
bioluminescence and VBC of rinse 
water showed high correlation of the 
two methods in evaluation of equip- 
ment hygiene. Nevertheless, the 


bioluminescence technique was 


ae 
DIRTY 
CISTERN 


CLEANING SYSTEM CONTROL 


better than VBC in evaluating the 
hygienic status of the milking 
machine. 

This simplified procedure can be 
used for rapid and efficient assess- 
ment of the hygienic status of this 
equipment and can be easily per- 
formed by almost anyone, with little 
training. The use of the ATP biolu- 
minescence technique can optimize 


the use of sanitizers by ensuring 


clean surfaces prior to application of 


the sanitizer to the milking machine, 


bulk tank and milk transport tank. 
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Twenty-eight commercial abattoirs were surveyed for practices related to, and quantitative levels of pathogens 
in, wastes to be applied on agricultural land. The abattoir wastes applied on agricultural land comprise two main 
| groups, effluent-based wastes and animal-based wastes. The effluent-based wastes include three main types: separated 
solids, sludge and water. Mixing sludge and blood is a regular practice at poultry-only abattoirs. Animal-based 
wastes include two main sub-groups: digestive tract content-based and blood-based. All red meat abattoirs surveyed 
| apply some of these wastes to land, and 37 such wastes were counted. In all wastes tested (lairage, lairage/stomach 
content, stomach content, blood and effluent), the average incidence of the most commonly isolated viable bacterial 
| pathogen, Campylobacter, was 5.7%. The pathogen was found in effluent and blood from poultry abattoirs (12.5%, 
each) and in lairage and blood from red meat abattoirs (8.3%, each). Listeria monocytogenes was found in only 1.1% 
of all waste samples (4.2% in lairage waste),and not in any sample from poultry abattoirs. Salmonella and E. coliO157 
| were not isolated from any of the abattoir waste samples. A number of possible explanations exist for these 
relatively low levels of the bacterial pathogens in abattoir wastes, including pathogens dying off in wastes, low 
shedding rates by the animals,“‘dilution” of contaminated wastes with non-contaminated wastes (e.g., blood) and/or 
water, non-detection of pathogens present in small numbers by quantitative (non-enrichment) methods, and effects 
on isolation of the stressed status of pathogen cells. The overall incidence of the protozoan pathogens Giardia and 
Cryptosporidium (viability not assessed) in red meat abattoir wastes was around 52.5% and 40%, respectively. The 
waste type most frequently contaminated with protozoan pathogens was lairage waste, followed by effluent. In 
lairage wastes from single-species abattoirs, the incidence of Giardia and Cryptosporidium was higher at sheep and pig 
abattoirs than at cattle abattoirs. Also, the incidence of both protozoan pathogens was higher in lairage wastes at 
three three-species abattoirs, as the throughput was higher. On the other hand, the sampling season did not show 
any significant effect on either overall incidences of Giardia or Cryptosporidium or their average total counts/g in 
abattoir wastes. Because of the highly variable nature of abattoir wastes and the limited numbers of samples tested, 
a direct extrapolation of these microbiological results to all abattoirs is not appropriate. 
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INTRODUCTION 


During normal abattoir opera- 
tions, a range of materials unsuitable 
or not intended for human consump- 
tion are generated as by-products of 
the processes. They can be divided 
into two main groups: (a) unfit meat 
and meat by-products, and (b) other 
waste material. 

In the UK, the materials from the 
first main group are handled and dis- 
posed of according to two different 
sets of regulations: specified risk ma- 
terials (SRM), regulated by the bo- 
vine spongiform encephalopathy 
(BSE) control-related regulations, and 
by-products regulated by the animal 
by-products-related regulations. 
These materials are normally steril- 
ized (SRM are incinerated) and not 
used as fertilizers on agricultural land. 

The materials from the second 
group can generally be divided into 
three subgroups: (a) animal by-prod- 
ucts not for feedstuffs, (b) solid ab- 
attoir wastes, and (c) liquid abattoir 
wastes (effluent). The materials from 
the first subgroup, which includes 
hooves, feathers/wool, horns, hair, 
blood and similar materials are ex- 
empt from the sterilization require- 
ments if not from animals having dis- 
ease communicable to humans or 
animals. Among these materials, nor- 
mally only blood can be applied to 
agricultural land. The materials from 
the second and third sub-groups 
(e.g., solid waste/gut content, liquid 
waste) all can be applied to the land 
under certain conditions. 

Obviously, many abattoir wastes 
(e.g., digestive tract contents) are po- 
tential sources of foodborne patho- 
gens, but prevalence and counts of 
pathogens are likely to differ signifi- 
cantly between different types of 
wastes. The potential levels of 
foodborne pathogens in abattoir 
wastes could be hypothesized via 


consideration of the levels of their 


fecal carriage by the animals pre- 
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sented for slaughter. Salmonella is 
the most often present in the feces 
of poultry (up to 50%) while their 
incidence is much lower in the feces 
of pigs, cattle and sheep (11, 18, 27). 
Campylobacter is present most fre- 
quently (and in highest numbers) in 
the feces of poultry and poultry ab- 
attoir effluent (73) but may also be 
found in the feces of all other 
food animals (22). The presence of 
Escherichia coli 0157:H7 in feces is 
of major concern with cattle and 
sheep (6, 8, 14, 16). This pathogen 
has also been isolated from the 
cecum of inoculated poultry (4) and 
the feces of wild birds (28), as well 
as pork meat (15). Listeria monocyto- 
genes is a pathogen ubiquitous in the 
environment and is often present in 
the feces of poultry and other food 
animals, with prevalence from a few 
to tens of per cent (5, 19). Yersinia 
enterocolitica is primarily present in 
feces of pigs, in up to 60% of samples 
(1). Fecal wastes primarily from 
cattle, and possibly from other do- 
mestic animals, are associated with 
transmission of certain protozoan 
pathogens (e.g., Cryptosporida/Gia- 
rdia), and vehicles for human infec- 
tions have included water, veg- 
etables, salads and fish (177). Also, 
E. -toli O57, 


Campylobacter have been found in 


Salmonella and 


the abattoir lairage environment (3, 
20, 20). 

Unlike the situation with farm 
wastes/farm yard manure, there is a 
surprising lack of information in the 
literature on the identification, quan- 
tities, handling, and levels of patho- 
gens of abattoir wastes intended for 
use on agricultural land. However, 
there is growing concern that such 
use of abattoir wastes can result in 
contamination of food crops with 
pathogens. For this reason, the present 
study was conducted, with its main 
goal to survey commercial abattoirs 
for wastes applied to land with re- 
spect to the types of waste and their 
handling at abattoirs, as well as the 


levels of foodborne pathogens. 


MATERIALS AND 
METHODS 


Survey of waste practices 
at commercial abattoirs 


Twenty-eight commercial abat- 
toirs in England and Wales were 
surveyed for types of wastes intended 
for disposal on agricultural land and 
for waste storage conditions at the 
abattoirs’ premises. The survey was 
conducted initially via a question- 
naire, and then by observational vis- 


its. 


Microbiological sampling 
of wastes 


Among the twenty-eight sur- 
veyed abattoirs, a total of twelve were 
selected for subsequent microbiologi- 
cal sampling: nine abattoirs slaugh- 
tering some or all of the red meat 
animal species (cattle, sheep, pigs), 
two slaughtering poultry only, and 
one slaughtering sheep and poultry. 
Only samples from the most com- 
mon types of abattoir wastes were 
collected during each of the summer, 
autumn, winter and spring seasons 
(22 per season): lairage waste, ined- 
ible blood, effluent, stomach content 
and mixed lairage-stomach content 
waste (from 9, 5, 4, 3, and 1 abat- 
toirs, respectively), which makes 88 
samples in total. 

With the use of protective cloth- 
ing and disposable gloves, 3—5 sub- 
samples of each waste type were col- 
lected so as to obtain a homogenous 
sample of the waste. The samples 
were placed in a sterile wide-mouth, 
high-impact-resistant clear polycar- 
bonate jar, with a nominal capacity 
of 60 ml, fitted with a polypropylene 
screw closure (Nalgene Techmate 
Ltd., Cat No. 2116-0060). All samples 
were transported to the laboratory in 
a chilled bin (1-5°C) within three 
hours. In the laboratory, each set of 
five sub-samples was pooled to form 


the final sample for a given waste. 





Determination of bacterial 
pathogens 


A 25 g sample of abattoir waste 
was placed into a stomacher bag with 
integrated mesh (Seward 6041/STR) 
to which 225 ml phosphate buffered 
saline (PBSa) was added, mixed thor- 
oughly and stomached for 1 minute. 
At least 50 ml of stomacher bag con- 
tents was transferred to centrifuge 
tubes and centrifuged at 2000 rpm 
for 2 min. The supernatant was 
decanted, filtered through a glass- 
fibre filter (Sartorius), and serially 
diluted with PBSa. 

For determination of Campylo- 
bacter spp., 10 ml of each dilution 
of the sample was filtered separately, 
using a 0.1 um cellulose nitrate 
filter housed in a sterile filter hous- 
ing unit. Filters were removed from 
housings and placed onto the 
surfaces of absorbant filter pads 
saturated with Blood Free Enrich- 
ment Broth (BFEB; Oxoid CM0739) 
and contained in Petri dishes, ensur- 
ing that no air bubbles were trapped 
between the 0.1 um filter and the me- 
dia-saturated filter. After incubation 
at 37°C for 24 h (microaerophilically 
in a 5% oxygen atmosphere), filters 
were removed from the BFEB-soaked 
filter pads with sterile tweezers and 
transfered to the surface of Campylo- 
bacter Blood-Free Selective Agar 
(CCDA; Oxoid CM739) plates. The 
plates were incubated microaerophil- 
ically at 37°C for 24 and 48 h, and 
typical colonies enumerated by use 
of a plate microscope. The Campylo- 
bacter counts (per g or ml of the 
original waste sample) were deter- 
mined by multiplying the number of 
Campylobacter colonies on the filter 
by the dilution factor. Where re- 
quired, confirmation of Campylo- 
bacter was done by latex agglutina- 
tion (Oxoid Dryspot Campylobacter 
Test kit; DR150M). 

For determination of Escherichia 
coli 0157, 10 ml of each dilution of 
the sample was filtered through a 


0.45 um cellulose nitrate filter housed 


in a sterile filter housing unit. Filters 
were removed from housings and 
placed onto the surfaces of glass fi- 
bre filters saturated with Modified 
Tryptone Soya Broth (mTSB, Oxoid 
CM129, supplemented with 40 ug 
ml novobiocin added just before use) 
contained in Petri dishes, ensuring 
that no air bubbles were trapped be- 
tween the 0.45 um filter and the 
media-saturated filter. After incuba- 
tion at 37°C for 6 h (although over- 
night incubation of approximately 18 h 
is not detrimental), filters were re- 
moved from the mTSB-soaked filter 
pads with sterile tweezers, transferred 
to the surface of CHROMAgar O157 
(M-Tech Diagnostics Ltd) plates, and 
incubated at 37°C for 16 h. Typical 
(mauve) colonies were enumerated 
with a plate microscope, and counts 
of B-glucuronidase negative E. coli 
(per g or ml of the original waste 
sample) calculated by multiplying the 
number of mauve colonies on the 
filter by the dilution factor. Confir- 
mation of O157 serotype was con- 
ducted by latex agglutination using 
an E. coli O157 test kit (Oxoid 
DR620M) and by biochemical test- 
ing using API 20E (bioMérieux). 
For determination of Listeria 
monocytogenes, 10 ml of each dilu- 
tion of the sample was filtered sepa- 
rately, using a 0.45 um cellulose ni- 
trate filter housed in a sterile filter 
housing unit. Filters were removed 
from housings, placed onto the sur- 
faces of glass fibre filters saturated 
with Selective Enrichment Broth 
(FDA; Oxoid CM862) contained in 
Petri dishes, ensuring that no air 
bubbles were trapped between the 
0.45 um filter and the media satu- 
rated filter, and incubated at 37°C for 
24 h (microaerophilically in a 5% 
oxygen atmosphere). With sterile 
tweezers, filters were removed from 
the Selective Enrichment Broth- 
soaked filter pads and transfered to 
the surface of BCM Listeria Agar 
(Biosynth C-0608 & C-0610) plates. 
They were then incubated micro- 
aerophilically at 37°C for 24 and 48 h. 


Typical (blue) colonies were enumer- 
ated using a plate microscope. 
Counts of Listeria (per g or ml of the 
original waste sample) were calcu- 
lated by multiplying the number of 
convex turquoise colonies (both with 
and lacking a turquoise halo) by the 
dilution factor. Differentiation of List- 
eria species was performed using 
Listeria API strips (bioMérieux). 

For determination of Salmonella 
spp., 10 ml of each dilution of the 
sample was filtered separately through 
a 0.45 um cellulose nitrate filter 
housed in a sterile filter housing unit. 
Filters were removed from housings 
and placed onto the surfaces of glass 
fibre filters saturated with Tetra- 
thionate Broth (Oxoid CM671, supple- 
mented with novobiocin at a final 
concentration of 20 ug/ml added 
just before use) contained in Petri 
dishes, ensuring that no air bubbles 
were trapped between the 0.45 um 
filter and the media saturated filter, 
and incubated at 37°C for 16 h. With 
sterile tweezers, filters were removed 
from the tetrathionate-soaked filter 
pads and transfered to the surface of 
a 14-cm diameter Rambach CHROM- 
Agar (M-Tech Diagnostics Ltd.) agar 
plate. Plates were incubated at 37°C 
for 24 and 48 h. Typical (pink) colo- 
nies were enumerated by use of a 
plate microscope. Salmonella Enter- 
itidis and S. Typhimurium may be 
detected reliably at 24 h, but Salmo- 
nella Dublin should be enumerated 
after 48 h. Counts of Salmonella (per 
g or ml of the original waste sample) 
were calculated by multiplying the 
number of fluorescent colonies on 
the filter by the dilution factor. Con- 
firmation of Salmonella was done by 
biochemical testing with API 20E 
(bioMérieux) and latex agglutination, 


using an Oxoid test kit (FT203). 


Determination of protozoan 
pathogens 


A 1-g sample was placed into a 


50 ml plastic centrifuge tube (Corn- 
ing); 25 ml of 0.01M PBSa in deion- 
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TABLE |. Survey of effluent-based wastes at abattoirs to be 


applied to land 


Effluent component _‘ Treatments 


(Number of abattoirs) 


Solids Screened (18) 


Trapped (4) 


Sedimentation (2) 
Hydrofilter (1) 
Belt press (1) 


Fate where identified 
(Number of abattoirs) 


Incinerated (11) 
Rendered (8) 
Landfill (1) 
Composted (1) 
To land (4) 


Drum separated (2) 


DAF (5) 


Removal (2) 
Bacterial tower (1) 


Separation (1) 


Septic pit (2) 
Composted (1) 
To land (14) 


Mixed with blood (7) 


Untreated (1) 


NA (11) 


Untreated (16) 
Biological (2) 


DAF (4) 
DAC (1) 


DAFF + Biological (1) 


Lagoon (2) 


To public sewer (15) 
To stream (2) 
Irrigation (1) 
Soakway (2) 

To land (3) 


Soakaway tank (1) 


DAF — Dissolved air flotation system; DAC — Dissolved air concentration 


ized water was added; the mixture 
was vortexed for 1 min, brought to 
50 ml with 0.01M PBSa and left to 
settle for 1 h. Using a 10-ml pipette, 
+5 ml of supernatant was transferred 
to a clean 50 ml centrifuge tube, tak 
ing care not to disturb the sediment. 
The volume of the supernatant was 
brought to 50 ml with deionized wa 
ter and _ tubes were centrifuged at 
1050 x G for 5 min. Using a 10-ml 


pipette, 45 ml of supernatant was re- 


moved and discarded, and the re- 
maining pellet was analyzed by 
immunomagnetic separation per- 
formed with a procedure based on 
use of the GC-Combo IMS kit (Dynal 
UK). The samples (pellets described 
previously) were analyzed for 
Cryptosporidium and Giardia sepa- 
rately, according to the manu- 
facturer’s instructions. 

Samples were stained by use of 


a 12 mm diameter well slide for each 
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sample. Ten ul (+ 2 wl) of 1.0 N stan- 
dardized NaOH (Sigma UK) was 
added to a sample well on each 
sample slide. For each sample, the 
liquid from the microcentrifuge tube 
in the MPC-M was transferred to the 
corresponding slide well containing 
NaOH, without disturbing the beads 
at the back wall of the tube. The well 
slides were placed in an incubator 
at 37°C and evaporated to dryness. 
A drop of methanol was applied to 
each well containing the dried 
sample and air-dried at room tem 
perature. The sample well was over- 
laid with 50 ul of either FITC labelled 
Giardia monoclonal antibody or 
FITC labelled Cryptosporidium 
monoclonal antibody or FITC la- 
belled combined Cryptosporidium 
and Giardia monoclonal antibody 
(TCS Microbiology UK). The slides 
were placed in a humidity chamber 
and incubated at 37°C (+ 1°C) for at 
least 60 but no longer than 120 min 
The humidity chamber consisted of 
a tightly sealed plastic container con- 
taining damp paper towels on which 
the slides were placed. After incuba 
tion, the slides were removed and, 
with a clean gel loading pipette tip 
attached to a venturi pump, excess 
FITC-labelled mAb was aspirated (at 
minimum vacuum) from the side of 
each well. One drop of 4',6- 
diamidino-2-phenylindole (DAPI) 
working solution (0.4 ug/ml) (Sigma 
UK) was applied to each well and 
allowed to stand at room tempera 
ture for 2 min (+ 10 s). The solution 
was prepared by diluting 1 mg DAPI 
in 0.5ml methanol (2 mg/ml), and 
then adding 10ul of this to 50 ml PBS. 
This diluted solution was prepared 
monthly and kept in the dark. The 
excess DAPI solution was removed 
by aspiration as previously described. 
The sample wells were overlaid with 
deionized water and aspirated as 
described. The last steps were re- 
peated, and the samples were allowed 
to air dry at room temperature. 

The prepared samples were ex- 


amined by using epifluorescence mi- 


Sn 





croscopy (Leica DMLB microscope) 
at X40 objective magnification, x10 
eyepiece magnification, and 340 


380 nanometers (UV) wavelength. 


Methods’ validation and limits 
of detection 


No published standard methods 
are available for quantitative deter- 
mination of foodborne pathogens 
from abattoir wastes. Therefore, the 
methods described for both the bac 
terial and the protozoan pathogens 
were developed and then validated 
through recovery of known concen- 
trations of the pathogens from spiked 
samples of the most common types 
of abattoir wastes: lairage waste, 
blood, and effluent. Because of the 
large number of various types of 
wastes (37) identified at abattoirs 
surveyed, it was not possible to 
validate the methods for each indi- 
vidual type of waste. The limits of 
detection for the bacterial pathogens, 
as determined with use of spiked 
samples of manure/lairage type of 
waste, were 10 CFU/g (for E. coli 
O157), 50 CFU/g (for Salmonella and 
Campylobacter) and 100 CFU/g (for 
L. monocytogenes). The limits of de 
tection for the protozoan pathogens 
(microscopy-based methods) were 


not determined. 


Statistical analysis of results 


Differences in mean counts of 
pathogens between different sets of 
samples were assessed by one-way 


ANOVA (SPSS 10.1). 


RESULTS AND 
DISCUSSION 


The relatively narrow scope of 
this study was essentially limited to 
establishing which types of wastes 
from abattoirs are being applied to 
agricultural land, and what levels of 
the main foodborne pathogens they 
contain. Therefore, the study design 
was based on surveys rather than 


determining the mechanisms behind 


the prevalence of foodborne patho- 


gens. 

The results relate to 28 commer 
cial abattoirs, selected to be as rep 
resentative as possible of the UK 
meat industry as a whole. Neverthe 
less, since the total number of abat 
toirs in the UK is above 400, the num 
ber surveyed represents only 6-7% 
of the total. Approximately 75% of 
the abattoirs included slaughter one 
or more red meat animal species 
(30% are single-species, 15% two 
species and 30% three-species), and 
the remaining 25% slaughter poultry 
only. The red meat group contains 
one abattoir slaughtering both sheep 


and poultry. 


Types of abattoir wastes 
applied to agricultural land 


The abattoir wastes identified as 
used on agricultural land comprise 
two main groups, effluent-based 
wastes and animal-based wastes. The 
abattoirs apply them to land either 
directly or via contractors 

The effluent-based wastes in 
cluded three main types: separated 
solids, sludge and water (Table 1). 
Approximately 70% of abattoirs sur 
veyed apply one or more types of 
effluent-based wastes to land. These 
abattoirs most commonly apply 
sludge-type wastes (60%), including 
previously treated (digestion or dis 
solved air flotation) sludge, untreated 
sludge, and sludge mixed with blood. 
Mixing sludge and blood is a regulat 
practice at poultry-only abattoirs. 
Around 20% of the abattoirs applied 
separated effluent solids on land, 
either alone or mixed with other 
types of wastes (e.g., lairage). Around 
15% of the abattoirs also applied the 
water phase of the effluents to land, 
either after treatment in aerated 
lagoons or untreated. 

The identified “animal-based 
wastes” (Table 2) included two main 
sub-groups: digestive tract content- 


based and blood-based. 


All 21 red meat abattoirs sur 
veyed applied some of these wastes 
to land (37 wastes were counted in 
total). Approximately 70% of these 
wastes were digestive tract-based 
10% were lairage wastes mixed with 
lorry waste, and/or with stomach 
content, and/or with some other 
wastes types; 14% were lairage-only 
wastes; and 16% were stomach con 
tent wastes. The remaining 30% of 
‘animal-based wastes” comprised 
blood, either alone (16%) or together 
with some other component (14%) 
such as sludge 

All 7 poultry-only abattoirs dis 
posed of some wastes by applying it 
to land; most commonly it was a mix 
ture of blood and sludge (70%) or 
blood alone and sludge alone (15° 


each). 


Presence of bacterial pathogens 
in abattoir wastes 


There are no published data on 
the levels of pathogens in abattoir 
wastes stored at abattoirs and in 
tended for agricultural land. The 
overall incidences of viable forms of 
bacterial pathogens found in this 
study generally were lower than had 
been hypothesized before the start 
of the survey (Table 3) 

The overall incidence of the 
most commonly isolated pathogen, 
Campylobacter, was 5.7%. It was 
found in relatively low numbers in 
blood and effluent wastes (12.5% 
each) in poultry abattoirs, and in 
lairage and blood wastes (8.3%, each) 
in red meat abattoirs. It is known that 
Campylobacter can be present in 
poultry feces in particularly high 
numbers but is also shed by red meat 
animals (72, 27, 23). This pathogen 
was also found in 1.1% and 5.6% of 
environmental swabs from lairages 
at cattle and sheep abattoirs, respec- 
tively (20) 

Listeria monocytogenes Was 
found in only 1.1% of all waste 


samples (4.2% in lairage waste), with 
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TABLE 2. Survey of animal-based wastes at abattoirs to be applied to land 


Types of wastes 
or mixtures 
of wastes 


where recorded 
(28 surveyed) 


Lairage/lorry 9 


Stomach content 


Number of abattoirs 


Storage 
conditions 


Quantities 
(range) 


Trailer 
Bulker 
Manure heap 


Concrete pit 2-175 ton 
Field stored 
Underground tank 


Trailer 


Time stored at 
abattoir (range) 


0-2 days 
2 years 


0-I day to 
| month 


Agricultural land and 
method of applications 


Arable: spread/ploughed 
Arable: spread 
Pasture: harrow, spread 


Arable: spread 
Arable: spread/ploughed 
Pasture: spray 





Lairage 


Lairage/lorry/ 
stomach contents 


Field stored 
Deep litter 
Trailer 


0.1-—90 ton 


Muck heap 


0—I day to 
2 month 


2 days to 


Arable: spread/ploughed 
Pasture: spread 


Pasture: harrow, spread 


3 months 


Manure pit 
Designated bay 


Arable: spread/ploughed 
Arable: spread 





Blood/sludge 


Blood 


Blood/stomach content 


around 4 log/g, and not in any 
sample from poultry. However, lit- 
erature data confirm that this patho- 
gen can be fecally shed by all ani- 
mal species included in this study 
(29). 

Salmonella was not isolated 
from any abattoir waste samples, 
which is surprising, particularly with 
poultry abattoirs. However, the high- 
throughput poultry abattoirs sur- 
veyed in this study were reporting 
Salmonella isolation rates of < 3% of 
farm and factory samples during the 
period of this project. In cattle, Sal- 
monella was found with 25% inci- 
dences (10). More recently, Salmo- 


nella was isolated from approxi- 


Mobile tank 
Static tank 


8—60 ton 


Mobile tanker 5-12 ton 


Static tanker 


Digester first, Variable 
then solids with 


lairag waste 


mately 6.1% and 2.2% of swabs from 
lairages at cattle and sheep abattoirs, 
respectively (20). It seems that this 
pathogen is relatively rare in pigs in 
the UK (2). 

E. coli 0157 was not found in 
any of the abattoir waste samples 
taken. However, this pathogen has 
been isolated from feces of 4-16.1% 


7 


of cattle and 2.2% of sheep (7, 9), as 


well as from the coats of 28.8% of 


cattle and 5.5% of sheep at abattoirs 
(20). This pathogen is very rare in 
pigs 0.4% (7), and currently consid- 
ered not to be shed by poultry. 

A number of possible explana- 
tions could be offered for the low 
levels of bacterial pathogens in ab- 


attoir wastes found in this study. 
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0-3 days 


0-2 day 


1—2.5 months 


Arable: injection 
Arable/pasture: injection 


Pasture: injection, spray 
Arable: injected, spray 


Arable/pasture: spread 


The bacterial pathogens may 
have been shed only by a small pro- 
portion of slaughtered animals and 
or be present in their feces-based 
wastes in low numbers, whereas a 
larger proportion of other slaugh- 
tered animals may have not shed the 
pathogens. In such cases, wastes 
from the latter group of animals 
would “dilute” the wastes from the 
former group, which could reduce 
the overall pathogens’ level below 
the limits of detection — and the 
lower the fecal shedding rate in ani- 
mals, the higher the dilution factors. 
This “diluting” effect could have been 
further enhanced if other pathogen- 


free components, such as blood and 





TABLE 3. 


ONT EMule oe mel alee) Mor Cacao taa let Eeley- lace) mee tyes 


Samples (%) positive for bacterial pathogens (mean count/g) 


Waste type 


E. coli O157 


Salmonella spp. 


L. monocytogenes 


Campylobacter spp. 


Samples (64 in total) from abattoirs (n=9) slaughtering only red meat animals 


Lairage ND 


Lairage/Stomach ND 
contents 


Stomach contents ND 


Blood ND 
Effluent ND 


ND 4.2% (80800) 
ND ND 


ND ND 


ND ND 
ND ND 


8.3% (5327) 
ND 


ND 


8.3% (64) 
ND 


Samples (24 in total) from abattoirs (n=3) slaughtering poultry only (n=2) or poultry and sheep (n=1) 


Lairage ND 
Stomach contents ND 
Blood ND 
Effluent ND 


Overall 


ND — Not detected 


water were mixed with the contami- 
nated fecal wastes. 

Much of the microbiological 
sampling was conducted before the 
official end of the Foot & Mouth epi- 
demic, during which time signifi- 
cantly increased amounts of both 
water and disinfectants were used at 
abattoirs. This practice would have 
both “diluted” and possibly elimi- 
nated a proportion of pathogens in 
abattoir wastes at the time. 

A proportion of pathogens could 
have died in stored wastes before 
sampling, which could decrease their 
counts to below the limits of detec- 
tion. However, unfortunately, deter- 
mination of survival rates of the 


pathogens in abattoir wastes was not 


ND ND 
ND ND 
ND ND 
ND ND 


All samples 


ND 1.1% (80800) 


included in the objectives of this 
study. 

Because the quantitative micro- 
biological methods used in this study 
did not include an enrichment step, 
viable bacterial pathogens could 
have been present at very low lev- 
els, below the levels at which they 
could be detected. 

The low incidence of bacterial 
pathogens in abattoir wastes did not 
allow any quantitative analysis of 
between-abattoir, between-wastes, or 
between-season differences, and simi- 
larly, between-pathogens differences. 
More in-depth research, with a much 
larger number of samples, is required 
to confirm and understand the rea- 
sons for the low incidence of bacte- 


rial pathogens found in this study. 


ND 
ND 
12.5% (4412) 
12.5% (1400) 


5.7% (2635.6) 


Presence of protozoan 
pathogens in abattoir wastes 


Giardia and Cryptosporidium 
were not expected to be found in 
poultry (77) and as such, they were 
not examined for in samples col- 
lected from poultry-only abattoirs. 
Unlike bacterial pathogens (i.e., their 
viable forms), the overall incidences 
of Giardia and Cryptosporidium (vi- 
ability not assessed) in red meat ab- 
attoir wastes were relatively high, 
around 52.5% and 40%, respectively 
(Table 4). Reasons for this may in- 
clude the following: 

These pathogens can be rela- 
tively frequently shed by all animal 
species included in the study (except 
poultry), particularly by young 
animals, as indicated in the literature. 


The prevalence of cryptosporidiosis 
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TABLE 4. Overall incidence and counts of protozoa in abattoir wastes 


Waste type 
(No. of samples) 


Lairage (36) 

Stomach content (12) 
Lairage/Stomach content (4) 
Blood (16) 

Effluent (12) 


Overall, all samples (80) 


Samples (%) positive for protozoa pathogens 
(mean count/g) from abattoirs slaughtering 
red meat animals* 


Cryptosporidium parvum 


69.4% (840.9) 
25.0% (1740.2) 
ND 

ND 

33.3% (11.1) 
40.0% (821.5) 


Giardia lamblia 


75.0% (722.6) 
8.3% (5382.6) 
ND 

18.7% (10.1) 
66.7% (81.4) 
52.5% (660.5) 


* Protozoa were not tested in samples from poultry-only abattoirs; ND — not detected 


in cattle and sheep in the UK in- 
creased 10-fold and 5-fold, respec- 
tively, between 1983 and 1994 (25). 

An unknown proportion of these 
protozoa in wastes may originate not 
from incoming animals on the day, 
but from some other sources at ab- 
attoirs, such as from pests. It appears 
that there is now a background level 
of Cryptosporidium in mammals, in 
particular in wildlife, in the UK, and 
the wildlife can serve as a perma- 
nent source of domestic animal in- 
fections and environmental contami- 
nation (24). 

It is possible that protozoan 
cysts/oocysts counts determined in- 
cluded both viable and non-viable 
forms, whereas the bacterial patho- 
gens’ counts determined included 
only viable forms; this difference 
could have contributed to higher 
overall incidence of the protozoan- 
than of the bacterial pathogens. How- 
ever, the relevance of this factor for 
the results is unclear, as the proto- 
zoan methods did not include viabil- 
ity assessment. 

On the other hand, when con- 
sidering the protozoan results as a 
whole, the large majority of observed 
total counts-based differences be- 


tween samples were statistically in- 
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significant. This was due to relatively 
large variations in protozoan counts 

g within any given set of samples, 
so the analysis of the results was pri- 
marily based on their incidence. 

The waste having the highest 
number of samples tested, as well as 
being most frequently contaminated 
with protozoans, was lairage waste. 
For this reason, any comparisons de- 
scribed below were based on proto- 
zoan results obtained from lairage 
wastes only. 

When lairage wastes from 
single-species abattoirs are consid- 
ered, it can be seen that the incidence 
of Giardia and Cryptosporidium was 
higher at sheep and pig abattoirs than 
at cattle abattoir (Table 5). Because 
only three abattoirs were included in 
this comparison, and as it is not clear 
from the literature data whether 
sheep generally shed more of these 
protozoa than cattle, this observation 
cannot be simply extrapolated to all 
other single-species red meat abat- 
toirs without collecting further sup- 
portive evidence. 

The incidence of both protozoan 
pathogens in lairage wastes at three- 
species abattoirs increased as the 
throughput increased, and vice versa 


(Table 6). However, no association 


was observed between the through- 
put and the actual counts/g of these 
pathogens. 

The sampling in different sea- 
sons did not show any significant 
effect of season on either the overall 
incidence of Giardia and Crypto- 
sporidium or their average counts/g 


in abattoir wastes (Table 7). Some 


literature data indicate that Crypto- 


sporidium shedding by cattle may be 
increased in autumn and winter, 
which may be linked with calving 


and the prevalence in wildlife (24). 


Waste practices at the 
abattoirs and general public 
health considerations 


The quantities of wastes, and the 
conditions and duration of their stor- 
age at abattoirs before disposal to 
land, were highly variable (Tables 1 
and 2), and no clearly defined sys- 
tem was observed to be generally ap- 
plied at all comparable (particularly 
red meat) abattoirs in this study. Nev- 
ertheless, some general related trends 
were noticeable from the survey. 

In red meat abattoirs, lairage/ 
lorry-based wastes were commonly 
stored as a manure/muck heap, in 
quantities ranging from a few tons 


to few tens of tons, often for periods 


Saas 


rere 





Se Set aera a 


ABLE 5. Comparison of protozoan pathogens between single-species abattoirs 


Cattle abattoir 


Lairage waste 


samples (C2: weekly 
throughput 400) 


Count/g 
(mean: 

all seasons) 
% positives 


Count/g 
(mean: 

all seasons) 
% positives 


ND — Not detected 


of only 0-2 days, in some cases for 
longer (1-2 months), and only ex- 
ceptionally for 3-24 months. Stom- 
ach content, where handled sepa- 
rately, was observed stored in a con 
crete pit (175 ton) for around one 
month. 

Blood at red meat abattoirs, 


where handled separately, was usu- 


ally stored in a tank, in quantities of 


5-10 tons, and for periods of 0-2 
days. However, where blood was 
mixed with sludge and/or water, the 
quantities may be much larger (up 


to 300 tons), but commonly not 


stored for longer than 3 days. If 


sludge was handled separately, it was 
usually treated and stored for much 
longer periods of time than other 
abattoir wastes. 

In poultry abattoirs, almost in- 
variably, handling of the wastes was 
much simpler and more standardized 
than in red meat abattoirs. Regularly, 
blood or blood/sludge mixture was 
stored in a tanker (often mobile) in 
quantities of up to 60 tons, for 0-3 
days, and handled entirely by a con- 
tractor. 

In the UK, current regulatory re- 
quirements for handling wastes at 


abattoirs are quite general (Fresh 


Sheep abattoir 


(S7: weekly 


Cryptosporidium parvum 


1977.2 


100% 


Giardia lamblia 


Meat Regulations 1995) and include 
the following requirements: (a) Dirty 
and clean areas must be separated, 
and separation of edible and waste 
materials must be ensured; (b) drain- 
age from the abattoir and other parts 
of the premises should be efficient 
so as to prevent pooling of effluent 
and accumulation of debris; (c) the 
method of effluent disposal should 
not represent a risk to hygiene; and 


(d) there must be satisfactory and 


hygienic facilities for disposal of 


liquid and solid wastes. These 
requirements do not state further 
specifics for the storage of wastes. 
It could be assumed that, from 
an abattoir hygiene perspective, it is 
desirable to keep waste materials 
(potentially or actually containing 
pathogens) for as short a time as pos 
sible at abattoir premises. Under rou- 
tine abattoir operations, continuously 
producing and handling large quan- 
tities of wastes, it is difficult to store 
handle wastes for extended periods 
of time without increasing the risks 
of general abattoir contamination and 
reduction of meat hygiene. In the 
case where waste storage is very 


short, any significant pathogen dieoff 


throughput 10000) 


Pig abattoir 


(Pl: weekly 
throughput 10700) 


at abattoir premises (before its dis- 
posal to land) is unlikely, and the 
application of fresh abattoir wastes 
on land would increase land contami- 
nation. 

Therefore, in simple terms, from 
the abattoir hygiene perspective 
wastes should be not be stored on 
the abattoir premises, whereas from 
the agricultural land contamination 
perspective they should be stored at 
abattoirs as long as possible. To bal 
ance these opposing interests, more 
information is required on patho- 
gens’ time/survival rates during abat 
toir storage and through treatment 
processes. If waste is to be stored at 
abattoirs, further research would be 
needed to address the issue of opti- 
mizing and standardizing the storage 
conditions so to minimize risks for 
both the meat and the environment 
and to develop related control and 


monitoring mechanisms. 
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TABLE 6. 


Comparison of protozoan pathogens between 


abattoirs of different throughputs 


Lairage waste 


samples 


Count/g 
(mean: 

all seasons) 
% positives 


Count/g 
(mean: 

all seasons) 
% positives 


TABLE 7. 


High weekly 
throughput 


Medium weekly 
throughput 


Low weekly 
throughput 


Sis Gs: P6: 


Cattle 100 
Sheep 2500 
Pigs 1000 


Cattle 70 Cattle 60 
Sheep 325 Sheep 30 
Pigs 180 Pigs 6 
Cryptosporidium parvum 


1038.8 128.3 


100% 75% 


Giardia lamblia 


79.2 


Between-season comparison of protozoan pathogens 


in samples from abattoirs slaughtering red meat animals* 


Season 


Summer 
Autumn 
Winter 
Spring 


All seasons 


Samples (%) positive for protozoan pathogens 
(mean count/g) 

Giardia lamblia 
45% (805.9) 
55% (924.1) 
65% (418.1) 
45% (543.1) 
52.5% (660.5) 


Cryptosporidium parvum 
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*Protozoa were not tested in samples from poultry-only abattoirs 
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SUMMARY 


The purpose of this study was to assess the food safety knowledge and behavior of low income 
adult audiences. One hundred thirty-nine usable surveys were received from participants in the 
Pennsylvania Expanded Food and Nutrition Education Program (EFNEP) and Food Stamp Nutrition 
Education Program (FSNEP). The 58 survey questions included items related to three scales measuring 
(i) knowledge of food safety, (ii) consumption of high risk foods, and (iii) food safety practices. Results 
indicate that certain risky food practices and beliefs are fairly common among this population. 
Temperature abuse was a frequent problem. The majority of respondents (65%) incorrectly thought 
food should be allowed to cool before being placed in the refrigerator and 64% did not acknowledge 
that keeping the refrigerator above 40°F will make food poisoning more likely. Respondents tended 
to indicate that they infrequently ate high-risk foods; however, the most frequently consumed high- 
risk foods were those made at home from raw/undercooked eggs. Persons with higher income levels 
and males consumed certain risky foods significantly more often than other respondents did. On 
average, respondents indicated that they “usually” engaged in food safety practices that prevent cross- 
contamination. Of these practices, respondents were least likely to wash cutting boards with disinfectant 
or in the dishwasher between using them for different foods. Older respondents were most likely 
to engage in safe food procedures. Information obtained from this study may provide direction to 


EFNEP FSNEP, and other nutrition education programs for more effective educational programming 
in food safety. 
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INTRODUCTION 


An estimated 76 million cases of 
foodborne illnesses occur in the 
United States each year, with 325,000 
of these resulting in hospitalizations 
and 5,000 leading to death (77). In 
addition, experts speculate that the 
unreported cases resulting from 
foods prepared in the home are 
much more common than those re- 
ported in outbreak data (12). Con- 
sumers have frequently been found 
to perform unsafe food-related prac- 
tices such as failing to wash hands 
and/or cutting boards after cutting 
raw meat or chicken (2, 3, 16, 29), 
consuming raw or undercooked eggs 
(10, 16, 29), hamburger (17, 10, 21) 
or dairy products (79), and improp- 
erly thawing (7/4, 19) and cooling 
(14, 19, 25, 27) foods. Reaching the 
consumers through effective food 
safety education programs is one 
strategy to combat foodborne ill- 
nesses (5, 28, 29). As a result, the 
1997 National Food Safety Initiative 
recognized consumer food safety 
education as a top priority. 

The Expanded Food and Nutti- 
tion Education Program (EFNEP) 
plays a vital role in food safety edu- 
cation for limited-resource consum- 
ers, who are particularly susceptible 
to foodborne illness because it is not 
easy for them to acquire medical at- 
tention (29). Over the past 32 years, 
EFNEP has become the largest fed- 
erally funded program devoted en- 
tirely to food and nutrition educa- 
tion. Established in 1969 by the US 
Department of Agriculture (USDA) 
Cooperative Extension Service, 
EFNEP assists limited-resource audi- 
ences in obtaining the knowledge, 
skills and behavioral changes needed 
for a nutritionally sensible and safe 
diet. Among the focuses of EFNEP 
are safe food selection and prepara- 
tion, food sanitation and storage, food 
preservation, and safe food handling. 

The Food Stamp Nutrition Edu- 
cation Program (FSNEP), another fed- 


erally funded program targeted 


toward limited-resource audiences, 
provides food and nutrition educa- 
tion to food stamp recipients and 
those eligible to receive food stamps, 
working to improve their dietary 
quality and increase self-sufficiency. 
Much like EFNEP, FSNEP includes 
projects devoted to developing safe 
food handling practices among its 
participants. 

The purpose of this study is to 
assess the food safety knowledge and 
behavior of low-income adult audi- 
ences reached through EFNEP and 
FSNEP. Information obtained from 
this study may provide direction to 
EFNEP, FSNEP, and other nutrition 
education programs for more effec- 
tive educational programming in 


food safety. 


METHODS 


The population for the study was 
EFNEP and FSNEP participants in 
Pennsylvania. The questionnaire was 
composed of 57 questions pertain- 
ing to food safety knowledge and 
practices, which were adapted from 
relevant literature (4, 8, 19, 24-20). 
Among the questions were three sets 
of scaled questions which measured 


(i) knowledge pertaining to food 


safety (19, 24), ii) consumption of 


high-risk foods (4, 19) and (iii) food 
safety practices (4). The survey was 
administered in a pilot study with 31 
(13) limited-resource participants of 
the Food Stamp Nutrition Education 
Program in Clearfield County. 
Cronbach's alpha reliability coeffi- 
cients were determined for the three 
scales. Cronbach's alpha values for 
the scales ranged from 0.63, for 
consumption of high-risk foods, to 
0.78, for food safety knowledge and 
food safety practices. Based on com- 
ments received, the survey was re- 
vised to increase the reliability of the 
scale measuring high-risk food con- 
sumption. 

A copy of the final survey was 
sent to all EFNEP and FSNEP nutri- 


tion education advisors (NEAs), who 


had been trained to obtain consent 
from EFNEP/FSNEP participants and 
dispense the self-administered survey 
to them during a scheduled meeting 
time. Surveys were completed under 
the supervision of the NEA, collected, 
and mailed to the researcher in a 
sealed envelope. After two follow- 
ups, a total of 139 usable surveys had 
been received. This compares to ap- 
proximately 2,316 EFNEP participants 
and approximately 250 FSNEP par- 
ticipants who were enrolled in a se- 
ries of educational classes at any one 
time, during the reporting period of 
10/01/00 to 09/30/01. The number 
of EFNEP/FSNEP participants who 
received a copy of the survey was 
limited by (i) whether the NEA 
agreed to administer the survey dur- 
ing a class session and (ii) the num- 
ber of clients present at that particu- 
lar meeting time. 

All study participants and NEAs 
completed informed consent forms. 
The project was approved by the 
Institutional Review Board of the 


Pennsylvania State University. 


DATA ANALYSIS 


he Statistical Package for Social 
Sciences (SPSS) software, Version 
10.0 for Windows, was used to 
perform statistical calculations (23). 
Descriptive statistics were calculated 
for all survey questions. Percentages 
were utilized to describe nominal and 
ordinal level data (9). In addition, 
means and standard deviations were 
used to describe ordinal level data. 
The three scales utilized in the sur- 
vey were tested for reliability by run- 
ning Cronbach's coefficient alpha 
tests of internal consistency. 

Responses to all ordinal level 
questions were stratified by demo- 
graphic data (race, age, gender, last 
grade of school completed, house- 
hold income and marital status) and 
assessed for significance at the P<.05 
level. These measurements of know- 
ledge and behaviors pertaining to 


food safety were correlated with 
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TABLE |. Percentage of respondents choosing correct responses on food safety statements 


Question 


Foods that have passed their expiration date should be thrown out (n=138) 


% Correct 


72% 


Foodborne illness can result from the contamination of ready-to-eat foods with juices 
from raw meat, poultry, fish or seafood (n=139) 


71% 


Bacteria that cause foodborne illness grow quickly at room temperature (n=1 39) 70% 


Food should be served immediately after it is cooked (n=136) 


E. coli O157:H7 in undercooked meat could be deadly (n=137) 


Leftovers can be stored in the container they are cooked in (n=137) 


69% 
64% 
63% 


Ground beef needs to be cooked to a higher temperature than steaks or roasts to assure 
adequate safety against disease-causing bacteria (n=138) 


Foods that can make you sick always smell and/or taste bad (n=136) 


57% 
52% 


Soaking vegetables in cold water will completely remove any pesticide residues (n=138) 49% 


Leftovers should be stored in a shallow container 2-4 inches deep (n=135) 


Freezing kills all bacteria that may cause foodborne illness (n=135) 


48% 
47% 


Leftovers should be allowed to cool to room temperature before being refrigerated (n=138) 35% 


Chicken treated by irradiation leaves the food radioactive (n=132) 


26% 


Fresh or frozen chicken treated with ionized radiation is a safer choice than chicken 


not treated with radiation (n=1 30) 


demographic variables using Spear- 


man’s rho correlation statistics. 


RESULTS 


Three-fourths (75%) of the re 
spondents were white, one-fifth 
(19%) were black, and a small per- 
centage (6%) was either Hispanic or 
other. The most common age range 
of respondents (40%) was 25-37 
years, followed by under 25 years 
(28%), 38-50 years (16%) and over 
50 years (16%). The sample was com- 
prised of mostly women (90%) and 
mostly participants who had either 
completed high school or obtained 


their GED (57%). Thirty percent 
(30%) had not graduated from high 
school, and ten percent (10%) indi- 
cated that they had completed an 
associates degree or higher. The 
majority of the respondents had a 
household income of less than 


$15,000 (72%) and were single (67%) 
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Tables 1 through 3 show re- 
sponses to questions assessing 
knowledge of food safety (Table 1), 
consumption of high-risk foods 
(Table 2) and food safety practices 
(Table 3). The mean scores across 
all consumption of high-risk foods 
(Cronbach's alpha=0.70) and food 
safety practices (Cronbach's al- 
pha=0.86) are presented in Tables 2 
and 3, respectively. A mean score 
across knowledge of food safety 
items was not compiled because of 
the low Cronbach's alpha (0.51). 

The percentage of respondents 
responding correctly to statements on 
food safety can be found in Table 1. 
Nearly three-fourths (72%) recog- 
nized that foods that have passed 
their expiration date should be 
thrown out, and that 71% recognized 
foodborne illness can result from 
contamination of ready-to-eat foods 


with juices from raw meat, poultry, 
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26% 


fish or seafood. Many respondents 
were also aware that bacteria that 
cause foodborne illness grow quickly 
at room temperature (70%) and that 
food should be served immediately 
after it is cooked (69%). About two- 
thirds of respondents (64%) knew that 
Escherichia coli (E. coli) O157:H7 in 
undercooked meat could be deadly. 
Although the majority of respon- 
dents (63%) were aware that leftovers 
should not be stored in the container 
they are cooked in, twenty-three 
percent (23%) thought this was ac- 
ceptable. Numerous respondents rec- 
ognized that ground beef needs to 
be cooked to a higher temperature 
than steaks or roasts (57%) and that 
foods that can make you sick do not 
always smell and/or taste bad (52%). 
However, forty-two percent (42%) 
believed they could distinguish a 
food that could make them ill by 


looking at it or smelling it. 





ABLE 2. 


How often do you: 


Mean consumption scores of high-risk food items 


Eat foods made at home with uncooked eggs (n=135) 


Purchase food from an unlicensed vendor (n=136) 


Eat hamburger or ground beef that is pink inside (n=135) 


Eat cheese made with raw or undercooked milk (n=131) 


Eat fish that is raw or undercooked (n=1 35) 


Eat chicken or turkey that is still pink inside (n=135) 


Eat oysters, clams, or mussels that are raw or undercooked (n=135) 


Drink milk that is raw or unpasteurized (n=132) 


“The scale ranged from never (1) to very frequently (5). 


Only half of respondents knew 
that pesticide residues are not com- 
pletely removed by soaking veg- 
etables in cold water (49%), and that 
leftovers should be stored in a shal- 
low container 2—4 inches deep (48%). 
Additionally, only forty-seven percent 
(47%) knew that freezing does not 
kill all bacteria that may cause food- 
borne illness. 

Just thirty-five percent of respon- 
dents (35%) were aware that leftovers 
should not be allowed to cool to 
room temperature before being re- 
frigerated. In addition, a mere one- 
fourth of respondents (26%) realized 
that irradiated chicken is not radio- 
active and that it is a safer choice 
than chicken not treated with radia- 
tion 

Table 2 shows the mean con- 
sumption scores of high-risk food 
items. Values ranged from 1=never 
to 5=very frequently. A mean score 
for responses to questions in this sec- 
tion of the survey was 1.52 (std. 
dev.=0.48), indicating that respon- 
dents tended to indicate that they 
infrequently engage in these behav- 
iors. Likely to be eaten more fre- 
quently were foods made at home 
with uncooked eggs, such as raw 
cookie dough (mean=2.2), and foods 


purchased from an unlicensed ven- 


dor, such as a roadside fruit or veg- 
etable stand (mean=2.1). High-risk 


items that respondents were least 


likely to consume were chicken or 


turkey that is pink inside (mean=1.2), 
raw or undercooked oysters, clams, 
or mussels (mean=1.2), and raw 
(unpasteurized) milk (mean= 1.2) 
Paired t-tests indicated that consump- 
tion of the two high-risk foods most 
likely to be consumed was signifi- 
cantly greater than consumption of 
the three foods least likely consumed 
(uncooked eggs vs. pink poultry 
t=9.025; df=125; P <.001; uncooked 
eggs vs. raw/undercooked shellfish: 
t=10.223; df=126; P<.001; uncooked 
eggs vs. raw milk: t=8.329; df=122: 
P <.001; food from unlicensed ven- 
dors vs. pink poultry: t=8.291; df=120; 
P <.001; food from unlicensed ven- 
dors vs. raw/under-cooked shellfish: 
t=9.209; df=127; P <.001; food from 
unlicensed vendors vs. raw milk: 
t=8.005; df=123; P<.001). 

The mean scores for food safety 
practices can be found in Table 3. 
Values ranged from 1l=never to 4= 
always. The mean score across 
responses to these questions was 3.07 
(std. dev.=0.76). On average, respon- 
dents indicated that they “usually” 


engaged in the food safety practice 


listed in Table 3. Practices that re- 
spondents were most likely to per- 
form were use of hot, soapy water 
to wash plates after they come into 
contact with raw meat (mean=3.6) 
and washing of cutting boards and 
knives between use for different 
foods (mean=3.5). Many respondents 
also wash counters, sinks, and fau- 
cets after preparing raw chicken 
(mean=3.4) and wash fruits and veg- 
etables with running water before 
consuming them (mean=3.4). Behav- 
iors that were least likely were use 
of household disinfectant in clean- 
ing of cutting boards (mean=2.7) and 
washing of cutting boards in the 
dishwasher between use for differ- 
ent foods (mean=2.4) 

In addition to the scaled ques- 
tions, several other multiple-choice 
questions assessed respondents’ 
practices and opinions regarding 
food safety. A large portion of the 
respondents (81%) did not think any- 
one in their household had experi- 
enced a foodborne illness within the 
past six months. Of those who did, 
seventy-six percent (76%) said a phy- 
sician did not confirm it. The vast 
majority of respondents (94%) rec- 
ognized that contamination of food 
by microorganisms was a food safety 


problem. 
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TABLE 3. Mean Scores for Food Safety Practices 


How often do you: 


Wash with hot, soapy water the plate used for raw meat before returning 
the cooked meat back on it (n=134) 


Wash cutting boards and knives with hot soapy water between using them 


for different foods (n=134) 


Wash fruits/veggies with running water before you eat them (n=136) 


Wash counters, sink, and faucet with hot water and soap after preparing raw 


chicken (n=! 34) 


Use household disinfectant when you clean countertops (n=1 36) 


Use household disinfectant when you clean the sink (n=132) 


Use household disinfectant when you clean cutting boards (n=132) 


Mean? Std. Dev. 


Wash cutting boards in the dishwasher between using them for different foods (n=128) 


°The scale ranged from never (1) to always (4). 


A majority of respondents (65%) 
did not know the temperature of their 
refrigerator. One-fifth (19%) indicated 
they keep their refrigerator tempera- 
ture at 41°F, and twelve percent 
(12%) said they keep their refrigera- 
tor at either 45°F or 50°F. When asked 
which refrigerator temperature makes 
food poisoning most likely to occur, 
thirty-six percent (30%) acknowl- 
edged that it is keeping it above 40°F, 
although the majority either said 
keeping it less than 40°F or said that 
it makes no difference (28%). 

Three-fourths (77%) of the re 
spondents indicated that they prepare 
the meals in their home all or nearly 
all the time. The vast majority of re 
spondents (98%) were aware that 
hands should be washed with soap 
and water before food is prepared 
or handled. However, fewer respon- 
dents acknowledged that hand wash 
ing should occur at various other 
times, such as after handling raw 
meat, poultry and seafood (80%) and 
after using the restroom (82%) (see 


Figure 1). 


Most respondents correctly thaw 
meat, poultry and fish products, 
either in the refrigerator (51%) or in 
the microwave (17%). However, a 
quarter of the respondents (23%) 
thaw these products on the counter. 
When asked to indicate the fre- 
quency with which “Perishable foods 
in my home are left at room tem- 
perature for greater than 2 hours” 
over half of the respondents (65%) 
indicated this never happened, al- 
though over one-fourth (27%) said 
this situation happens frequently or 
occasionally in their homes. When 
respondents were asked “How con- 
cerned would you be about cooked 
meat or poultry being left at room 
temperature for over four hours?” the 
majority of respondents (83%) indi- 
cated they would be concerned or 
very concerned. Eleven percent 
(11%) said this situation would not 
concern them. However, as in any 
questionnaire, responses may be in- 
fluenced by the question format. 
Thus the two questions about food 
left at room temperature, if reworded, 
could have been answered differ- 


ently. 
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When asked to circle all appli- 
cable reminders found on food han- 
dling labels on raw meat and poul- 
try, several respondents were able to 
correctly identify proper cooking 
(65%), proper thawing methods 
(53%), proper storage temperatures 
(53%), and avoidance of cross con- 
tamination (27%). Twenty-one per- 
cent (21%) incorrectly chose use of 
appropriate sanitizing agents, and 
twenty-seven percent (27%) were not 
sure. Respondents were asked 
whether the instructions on the safe 
food-handling label has resulted in 
changes in the way they prepare raw 
meat or poultry items; fifty-eight per- 
cent (58%) indicated that it has. 

When asked how food could be 
made safe if it has Sa/monella in it, 
forty-one percent (41%) knew to 
cook it thoroughly, followed by those 
who thought food could not be made 
safe (35%) and those who did not 
know (21%). Two percent (2%) said 
food could be made safe by chilling 
or freezing it. When asked how food 
could be made safe if it has E. coli in 
it, answers were evenly divided be- 


tween those who were aware that it 
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could be cooked thoroughly (32%), 
those who thought it cannot be made 
safe (41%), and those who did not 
know (31%). 

Several respondents (42%) knew 
that cooking meat only until it is rare 


is the situation in which food poi- 


Temp- 
erature 


Taste Sizzling 


soning is most likely to occur. How- 
ever, forty percent (40%) thought it 
makes no difference and seventeen 
percent (17%) believed that cooking 
it until it is at least medium rare is 
most likely to cause food poisoning. 
Respondents were asked which heat 


indicators they use to determine 


when reheated meat and chicken are 


ready for consumption. Only thirty 


eight percent (38%) appre ypriately use 


temperature as measured by a ther- 
mometer. Other popular choices are 
illustrated in Figure 2. 

When asked if there is anything 
that keeps them from adopting safe 
food handling practices, many re 
spondents (80%) said they always do 
what they can. Twelve percent (12%) 
indicated that they just do it the way 
they have always done it in the past 
When asked what contributes most 
to the number of foodborne diseases, 
thirty-five percent of respondents 
(35%) attributed it to food prepared 
in the home, followed by thirty-two 
percent (32%) who chose food pre- 
pared in a food service establishment. 
Fewer respondents (18%) thought 
food processors and manufacturers 
made the biggest contribution and 
15 said the source (e g., the farm, 
water). Regarding the amount of con- 
trol consumers have over foodborne 
illness, about one-third of respon- 
dents (30%) think they have “a lot. 
One-fifth (20%) are not sure how 
much control consumers have, and 
half (49%) said the amount of con- 
trol consumers have is moderate or 
less. 

About two-fifths of respondents 
(42%) think the best way of inform- 
ing people how to correctly handle 
food is through additional food han 
dling labels on products. Twenty-one 
percent of respondents (21%) believe 
that TV and radio messages would 
be the best way to convey this infor 
mation, one-fifth (19%) said it didn't 
matter, because people will do it the 
way they want, and a few respon- 


dents (12° 


) chose print media, point 
of sale, newspaper, magazines, etc 
Respondents were also asked to list 
what they consider their main source 
of current food safety information. 
Television/television news was the 
most frequently mentioned source 
(n=22), followed by family (n=14), 
friends (n=12), radio news (n=9), 


magazines (n=9), and classes (n=9), 


APRIL 2003 | FOOD PROTECTION TRENDS 331 





Other sources given included the 
newspaper (n=7), nutrition education 
advisor (n=6), product labels (n=5), 
work (n=4) and the Internet (n=3). 

Table 4 summarizes the relation- 
ships between the scaled survey 
questions for which statistically sig- 
nificant differences were apparent 
(P <.05), and respondents’ demo- 
graphic characteristics based on 
Spearman rho correlation statistics. 
Variables related to knowledge of 
food safety include age, race, last 
grade of school completed, and mari- 
tal status. 

Demographic variables signifi- 
cantly related to eating high-risk 
foods included household income, 


gender, last grade of school com- 


pleted, and race. Consumption of 


certain high-risk foods, such as 
cheese made with raw/undercooked 
milk, undercooked poultry and raw 

undercooked fish, was found to in- 
crease with household income and 
was higher among males than among 
females. Certain high-risk foods, sucl 
as undercooked ground beef and 
foods purchased from an unlicensed 
vendor, were consumed in large 
quantities by those with a higher 
grade level and by white respon- 
dents. 

Age, race, gender, household 
income, and marital status were 
found to influence food safety prac- 
tices. Respondents who were older 
and nonwhite who had lower house- 
hold incomes, and who were female 
and single were found to follow cer- 
tain ideal food safety practices more 
often. Examples of these practices in 
clude washing raw fruits and veg- 
etables with running water before 
consumption, and using household 
disinfectant to clean countertops, sink 


and cutting boards 


DISCUSSION 


Results of this survey indicate 
that among the Pennsylvania EFNEP 
FSNEP population, certain risky food 


safety practices are fairly common, 


namely temperature abuse, con- 
sumption of high-risk foods and im- 
proper food storage and preparation 
techniques. In addition, there are 
areas in which this population may 
lack the knowledge necessary to pro- 
vide a safe food environment. 
Some of the more common 
problems regarding temperature 
abuse included allowing cooked food 
to cool before refrigeration, thawing 
products on the counter, and leav- 
ing foods at room temperature for 
more than two hours. Respondents 
also reported storing leftovers in 
insuitable containers in the refrig- 
erator and many were not aware of 
he proper temperature of their re- 
rigerator. Meer and Misner (79) dis- 
covered similar patterns of tempera- 
ure abuse and use of improper stor- 
age containers among EFNEP parttici- 
yants in Arizona, as did Bruhn and 


Shutz (6) among the general public. 





Yespite these risky practices, the 
majority of respondents in this inves- 
tigation recognized that foodborne 
illness-causing bacteria grow quickly 
at room temperature. 

Foods prepared with raw eggs, 
such as raw cookie dough, were the 
most commonly eaten high-risk food 
by survey respondents. Several other 
studies (16, 22, 24) have similarly re- 
ported raw or undercooked eggs as 
the most frequently consumed risky 
food item. This investigation found 
that persons with a higher income 
level and males were the most likely 
to consume certain high-risk foods. 
This coincides with results of an in- 
vestigation by Aletekruse et al. (2), 
who found these persons to be the 
most frequent consumers of pink 
hamburgers and raw oysters. This 
study also found that several respon- 
dents consumed foods purchased 
from an unlicensed vendor. Although 
many foods sold by unlicensed ven- 
dors are not likely to be high risk, 
these foods have the potential to 
pose a health threat to consumers 
(20). Meer and Misner (79) similarly 


found that food purchased from an 
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unlicensed vendor was the second 
leading high-risk food consumed by 
respondents. 

Although many respondents re- 
ported washing their hands and 
cleaning cutting boards and food 
preparation areas after handling raw 
meat or chicken, there is still room 
for improvement. Results are com- 
parable to results of a 1993 FDA sur- 
vey (16) and Altekruse et al. (3), who 
found that about one-fifth of the re- 
spondents did not wash their hands 
or cutting boards after handling raw 
meat or poultry. Interestingly, the 
majority of respondents in this study 
were aware that juices from raw 
meat, poultry, seafood or fish can 
contaminate ready-to-eat foods and 
cause foodborne illness. This survey 
found age, race, gender, household 
income and marital status to be 
related to avoidance of cross-cont- 
amination. Likewise, other investi- 
gators have found that women, 
people over age thirty (2), and those 
with lower socioeconomic status (3) 
had better food safety behaviors. 

This study was limited by the 
small sample size (n=139) in relation 
to the Pennsylvania EFNEP/FSNEP 
population (approximately 2,566 pro- 


gram participants enrolled at any one 


time). To be truly representative of 


all EFNEP/FSNEP participants in 


Pennsylvania, a sample size of at least 


334 is needed (74). As a means of 


validating our sample data, the gen- 
der distribution of the sample was 
compared to that of the EFNEP pop- 
ulation; the figures were not signifi 
cantly different (y°=0.034; df=1, 
p=0.855). Still, caution should be uti- 
lized when drawing conclusions 
about the entire population. Another 
limitation of this study was that sur- 
vey questions regarding food safety 
knowledge, attitudes and behaviors 
may suffer from the reporting bias 
often encountered with self-reported 
data (7). It is likely that assessment 
of food safety behavior would be 


more accurate through in-home ob- 


I 
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TABLE 4. 


Survey Question 


Knowledge Regarding Food Safety 


What is your opinion on: Foods that make 
you sick always smell and/or taste bad? 


What is your opinion on: Bacteria that 
cause foodborne illness grow quickly 
at room temperature? 


What is your opinion on: Foods that 
have passed their expiration date 
should be thrown out? 


What is your opinion on: Soaking 
vegetables in cold water will completely 
remove any pesticide residues? 


Consumption of High-Risk Foods 


How often do you eat fish that is 
raw or undercooked, such as in 
sushi or sashimi? 


How often do you eat chicken or turkey 
that is still pink or red inside? 


How often do you eat cheese made 
with raw or undercooked milk? 


How often do you eat hamburger 
or ground beef that is pink inside? 


How often do you purchase food 
from an unlicensed vendor? 


Demographic 
Variable Related 
to Survey 


Question 


Last grade 
of school 
completed 


Race 


Age 


Marital status 


Race 


Age 


Gender 


Household 
income 


Gender 


Household 
income 


Last grade 
of school 
completed 


Household 
income 


Race 


Household 
income 


Scaled survey questions significantly related to demographic variables (P < .05) 


Spearman’s 
rho 


Those with a lower education r = -0.197* 


are more likely to agree. 


Non-white respondents 
are more likely to agree. 


Those who are younger are 
more likely to agree. 


Those who are single are 
more likely to agree. 


Non-white respondents 
are more likely to agree. 
Those who were younger 
are more likely to agree. 


Males eat more often. 


Those with a higher household 
income eat more often. 


Males eat more often. 


Those with a higher household 
income eat more often. 


Those with a higher 
education eat more often. 


Those with a higher household 
income eat more often. 


White respondents purchase 
more often. 


r = 0.207* 


Those with a higher household 
income purchase more often. 


r= 0.229 
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TABLE 4. (Continued) 


Food Safety Practices 


How often do you wash fruits Age 
or vegetables with running water 
before you eat them raw? 


Gender 


Marital status 


How often do you use household 
disinfectant, such as bleach when you 
clean countertops? 


How often do you use household 
disinfectant, such as bleach, when you 
clean the sink? 


How often do you use household 
disinfectant, such as bleach, when you 
clean cutting boards? 


How often do you wash counters, 
sink, and faucet with hot water and 
soap after preparing raw chicken? 


How often do you wash with hot, soapy Household 
water the plate used for raw meat before income 
returning the cooked meat back on it? 


How often do you wash cutting boards Age 
and knives with hot soapy water between 
using them for different foods? 


Household 
income 


*Significant at P <.05; **Significant at P < .0| 


servation (75). 


Those who are older wash 
more often. 


Females wash more often. 


Those who are single wash 
more often. 


Non-white respondents 
use more often. 


Those who are older 


use more often. 


Non-white respondents 
use more often. 


Non-white respondents 
use more often. 


r= 0.231 


Those who are older 
use more often. 


Those who are older 
wash more often. 


Females wash more often. 


Those with a lower household 
income wash more often. 


Those who are older 
wash more often. 


Those with a lower household 
income wash more often. 


Nevertheless, results from this 
study can help structure future food 
safety education programs. Food 
safety programs often put great em- 
phasis on keeping foods at a safe 
temperature. Although this was a 


common problem in this study, 
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Medeiros et al. (78) suggest that this 
topic should represent a smaller por- 
tion of the lesson, because illnesses 
caused by pathogens linked with 
temperature abuse (Staphylococcus 
aureus, Clostridium perfringens, and 
Bacillus cereus) are relatively mild, 


and less than 500,000 illnesses per 


APRIL 2003 


year are estimated to result from 
these three pathogens. More empha- 
sis should be placed on adequate 
cooking of foods and the avoidance 
of cross contamination. Illnesses 
caused by contaminants related to 
these can be more frequent and se- 


vere in nature (77, 18). For a food 


ae ath ee a N 


TET TI 





safety education program to be 


effective, consumers need specific 


messages that increase awareness of 
risks and encourage audiences to 
modify their current food handling 
and consumption behaviors (27). In 
addition, lessons should be tailored 
to meet the individual needs of the 
class, such as prevention of cross 
contamination in food handling prac- 
tices of young adults and the danger 
associated with consumption of high 
risk foods by men 

Future research should assess 
the barriers of limited-resource per- 
sons to adopting safe food handling 
and consumption patterns, in addi 
tion to exploring strategies that will 
motivate the people to adopt safe 
practices. Studies should also inves 
tigate the effectiveness of proposed 
food safety education delivery meth- 


ods among this population. 
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CANADA 


lan Culley 
Schneider Foods 
Kitchener, Ontario 


Stacy J. Favrin 
University of Guelph 
Guelph, Ontario 


Sarah E. Grant 
Grant’s Bakery Inc. 


Huntingdon, Quebec 


Laura Greenway 


Purification Research Technologies Inc. 


Guelph, Ontario 


Lisa A. Mathiasen 
University of Guelph 
Guelph, Ontario 


ITALY 


Roberto Ligugnana 
International PBI SpA 
Milano 


SOUTH KOREA 


Soon Keun Hong 
Seoul National University 
Kwanak Gu, Seoul 


Jung S. Kim 
Mokpo NU 
Seoul, Seoul 


ji Youn Lim 
Seoul National University 
Kwanak Gu, Seoul 


Chung Myeon Park 
Hantol Food Safety Institute 
Pusan 


Kun Taek Park 
Seoul National University 
Kwanak Gu, Seoul 





UNITED STATES 


ALABAMA 


Donald K. Pagh 
Milk Products of Alabama 
Decatur 


CALIFORNIA 


Modesto Pacheco 
Senor Rico Dessert Co. 
Gardena 


Fernando Velasco 
Overhill Farms 
Vernon 


Cathryn L. Watson 
Cathryn Watson and Associates 
Redondo Beach 


CONNECTICUT 


W. Blunt 
City of Bridgeport 
Bridgeport 


FLORIDA 


Victor H. Jimenez 
Miami 


Alfredo J. Plat 
Finest Meats 
Medley 


GEORGIA 


Mark D. Englen 
USDA-ARS-ARRU 
Athens 


Zhinong Yan 
University of Georgia 
Griffin 


IOWA 


Cathy A. Lord 
University of lowa Hygienic Laboratory 
lowa City 
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KANSAS 


Vikas S. Gill 
Kansas State University 
Manhattan 


MARYLAND 


Bruce N. Stewart-Brown 
Perdue Farms 
Salisbury 


Paula Moore 
McCormick & Co., Inc. 
Hunt Valley 


MASSACHUSETTS 


Eileen M. Garry 
Advanced Instruments Inc. 
Norwood 


Joshua P. Magnone 
Department of Defense 
Natick 


MICHIGAN 


Gary Easton 
Michigan Dept. of Corrections 
Jackson 


Pattie A. McNiel 
Michigan State University 
East Lansing 


MINNESOTA 


Alecia A. Cummins 
Silliker Laboratories 
Minnetonka 


Sarah C. Radermacher 
The Schwan Food Co. 
Marshall 


Bruce Steege 


Upper Midwest Dairy Industry Assn. 
Zumbrota 





MISSOURI 


Susan L. Nied 
Sara Lee Bakery, St. Louis 


NEW YORK 


Michelle A. lannucci 
Kraft Foods, Tarrytown 


OHIO 


Maureta Ott 
Ohio Dept. of Agriculture 
Reynoldsburg 


Donald R. Schmoeger 
Dublin 





PENNSYLVANIA 


Keith Martz 
Michael Foods, Inc. 
Klingerstown 


TENNESSEE 


Samuel N. Nahashon 


Tennessee State University 
Nashville 


TEXAS 


Raouf R. Arafat 
City of Houston 
Houston 





re 


Guy H. Loneragan 
West Texas A&M University 
Canyon 


VIRGINIA 


Christy T. Brennan 
CF Sauer — Dean Foods 
Sandston 


WISCONSIN 
Phil lhrke 


Chr. Hansen, Inc. 
Milwaukee 


NEW SUSTAINING 
MEMBER 


Laura Greenway 
Purification Research Technologies Inc. 
Guelph, Ontario, Canada 
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Connie Tipton Named 
IDFA Executive VP 


hea Tipton has been named 
executive vice president of the 
International Dairy Foods Associa- 
tion (IDFA) and its constituent 
organizations. She will succeed 

E. Linwood Tipton as IDFA presi- 
dent and CEO beginning in 2004. 

Prior to joining IDFA in 1981, 
Connie was a development officer 
with the Corcoran Gallery of Art in 
Washington and a division director 
for the United Way of Columbus, 
OH. 

In more than 21 years at IDFA, 
she has held responsibility for 
management of issues, programs, 
and activities in legislative and 
international affairs; economic 
policy analysis; communications 
and public relations; marketing 
programs; education and training; 
trade shows; and office manage- 


ment. 


Dr. Ann Marie McNamara 
Joins Silliker, Inc. as Vice 
President of Food Safety 
and Scientific Affairs 


— Inc. has appointed Ann 
Marie McNamara as vice 
president of food safety and 
scientific affairs. Dr. McNamara 
will be responsible for developing 
risk management and safety 
programs for clients of the food 
testing and consulting company. 
Dr. McNamara most recently 
served as corporate vice president 
of food safety and technology for 
the Sara Lee Corporation. From 
1992 to 1999, she served as 
director of microbiology for the 
Office of Public Health and Science 





UPDATES. 


(USDA-FSIS), and played a role 

in developing safety initiatives to 
improve the United States food 
supply. She directed and coordi- 
nated scientific and research 
activities at USDA-FSIS laboratories 
and co-authored the “Pathogen 
Reduction and HACCP Rule,” the 
President’s “Food Safety Initiative,” 
and other programs under the 
Clinton administration. 

Dr. McNamara will work with 
Silliker food safety experts to help 
companies incorporate effective 
risk management programs in their 
operations to minimize potential 
risks, such as inadvertent pathogen 
or chemical contamination, devel- 
oping prevention strategies, 
including crisis management and 
recall papers, and developing 
corporate biosecurity programs. 


New Food Standards 
Australia New Zealand 
Chief Executive Appointed 


G raham Peachey has been 
appointed as the new chief 


executive officer of Food Standards 
Australia New Zealand (FSANZ). 
He succeeds Mr. lan Lindenmayer 
who is about to retire after five 
years as managing director of Food 
Standards Australia New Zealand 
and its predecessor the Australia 
New Zealand Food Authority 
(ANZFA). 

His current position is execut- 
ive head of the Trans-Tasman Group 
of the Therapeutic Goods Adminis- 
tration. In this role he has had res- 
ponsibility for the planning and neg- 
otiation of arrangements with New 
Zealand government authorities to 
harmonize the regulatory systems 
for therapeutic goods for the two 
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countries. He has also been director 
of the Chemicals and Non-Prescrip- 
tion Medicines Branch of the 
Therapeutic Goods Administration. 
In 1993, Mr. Peachey was 
appointed to the then National 
Food Authority where he played 
a major role in the development of 
the treaty between Australia and 
New Zealand to establish a 
common food standards system 
and a new binational food regulator, 
the Australia New Zealand Food 
Authority. He continued as a 
general manager with ANZFA 
until 1998. 


IFT Names Gargano 
as Marketing 
Communications 
Coordinator 


heresa M. Gargano has been 

named marketing communica- 
tions coordinator for the Institute 
of Food Technologists. Gargano’s 
primary responsibilities will be the 
development and implementation 
of marketing projects related to 
advertising and exhibit sales, 
attendance promotion, membership 
recruitment and retention and 
web activities. 

Gargano joins IFT from Kraft 
Foods where she was product 
information analyst after having 
served as research scientist. 

Her background includes a 
bachelor’s degree in food and 
nutrition communications from 
Mundelein College at Loyola 
University Chicago, a master’s 
degree in dietetics, restaurant 

and institution management from 
Kansas State University and a 
master’s degree in business adminis- 
tration from Dominican University. 





Chr. Hansen Adds Farro, 
Chopek, and Cox for 
Human Health and 
Nutrition 


eannine Farro, Andrea Chopek, 
J and Alan Cox join the human 

ealth and nutrition business unit 
for Chr. Hansen, Inc. Ms. Farro is 
appointed marketing manager for 
human health and nutrition, with 
the responsibility of developing 
marketing strategies and identifying 
new business opportunities for this 
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business unit. She holds a BS in 
accounting from Seton Hall Univer- 
sity and an MBA in marketing from 
Fairleigh Dickinson University. 
Andrea Chopek joins Chr. 
Hansen as account manager for 
human health and nutrition, serving 
accounts on the East Coast. She 
previously was at Pfizer, Inc. where 
she spent over three years in sales 
of their cardiovascular pharmaceuti- 
cal line. Ms. Chopek holds a BS in 
environmental science and biology 
from Boston University. She also 


OUTREACH 


os Michelson 


Laboratories, inc. 


6280 Chalet Drive, Commerce, CA 90040 





graduated from the Navy Supply 
Corps School in Athens, GA. 

Alan Cox also joins Chr. 
Hansen as account manager for 
human health and nutrition, serving 
accounts in the western US. He has 
over five years of sales experience 
with Fortitech, Inc. working in the 
pharmaceutical, nutritional, and 
food ingredients industries. Prior 
to that, Mr. Cox spent |4 years in 
flavor manufacturing, and trans- 
portation and distribution. 
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President Bush to 
Propose Record-Level 
Funding for USDA 
Food Safety Programs 


resident Bush will seek 

record-level support for 

USDA's meat and poultry 
food safety programs as well as 
increase efforts to strengthen 
agricultural protection systems in 
his FY2004 budget, Agriculture 
Secretary Ann M. Veneman 
announced. USDA's food safety 
budget will increase to $797 million, 
an increase of $42 million over the 
FY2003 request and represents a 
$148 million (or 20%) increase in 
food safety programs since FY2000. 
The FY2004 request will fund 7,680 
food safety inspectors, provide 
specialized training for the 
inspection workforce, increase 
microbiological testing and sampling, 
strengthen foreign surveillance 
programs and increase public 
education efforts. 

In addition, USDA’s budget will 
also include $70 million in new 
funding through other USDA 
programs to strengthen agricultural 
protection systems, that would 
include increased laboratory 
security measures; biosecurity, 
animal disease and vaccine research; 
and additional animal and plant pests 
and disease monitoring programs. 
“The President cares deeply about 
ensuring a strong food safety system 
and the protection of agriculture 
against potential threats. This 
additional funding continues to 
build upon a strong record of 
achievement in further strength- 
ening our protection systems to 
ensure the integrity of our food 
systems,” said Veneman 

The Secretary outlined the 
following details that will be 





contained in USDA’s FY2004 budget 
for food safety and agricultural 
protection systems: 


$42 million increase to 
provide record-level 
funding for USDA’s Food 
Safety and Inspection 
Service (FSIS). These 
additional resources will 
support FSIS food safety 
activities, including increas- 
ing its inspection work- 
force to 7,680 meat, 
poultry and egg products 
inspectors and veterinar- 
ians; providing specialized 
training for food safety 
authorities to ensure the 
safety of the commercial 
supply of meat, poultry and 
egg products; increasing 
microbiological testing to 
ensure effective controls or 
elimination of pathogens in 
products; increasing foreign 
product surveillance; and 
new food safety public 
education efforts. 

$23 million increase for 
Animal and Plant Health 
Inspection Service (APHIS) 
programs for inspections 
at certain ports of entry; 
increase the availability of 
foot-and-mouth disease 
vaccines; and an expansion 
of diagnostic and other 
scientific and technical 
services. 


$47 million increase for 
USDA's various research 
agencies for strengthening 
laboratory security 
measures; conducting 
additional research on 
emerging animal diseases; 
new vaccine development; 
new biosecurity database 
systems; and continued 
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development of the unified 
Federal-State Diagnostic 
Network for identifying 
and responding to high risk 
biological pathogens. 


Secretary Veneman made the 
announcement during remarks at 
the US Poultry and Egg Association 
International Poultry Exposition in 
Atlanta, Georgia. The Secretary 
toured exhibits highlighting new 
food safety research and tecnolo- 
gies. She also conducted a round- 
table discussion with local farmers 
to discuss food safety, homeland 
security and other farm-related 
issues. 

For more information on these 
programs and services, visit http:// 
www.usda.gov. 


More People are 
Getting Sick from 
Eating Fresh Fruits and 
Vegetables, Prompting 
Plant Disease Scientists 
to Ask Why? 


almonella, E. coli, shigellosis, 

hepatitis A, and Norwalk — 

these foodborne diseases can 
produce symptoms that run from 
mild to life-threatening. The young 
and old are particularly vulnerable 
and while consumption of beef and 
poultry have been the most 
common sources of such infections, 
fresh fruits and vegetables are being 
increasingly implicated in such 
outbreaks. So much so, that plant 
disease scientists are now taking a 
closer look at this issue. 

“Historically, human pathogens 

like E. coli and Salmonella have rarely 
been associated with plants, so plant 
disease scientists have not looked at 
them directly,” says J.W. Buck, a 





plant pathologist at the University of 
Georgia. But that is changing, says 
Buck, as such incidences continue to 
increase. Buck says there is no 
single reason why the number of 
reported produce-related outbreaks 
in the US per year doubled between 
1973-1987 and 1988-1992 and why 
they continue to rise. Possible 
explanations include the simple 

fact that we are eating more fruits 
and vegetables than ever before. 
But experts agree that there is 
more to it than that and that our 
food production practices likely 
bear some responsibility. 

But identifying the exact point 
along the way, from field to grocery 
store, where a strawberry or head 
of lettuce, for example, might have 
become contaminated can be 
difficult, if not impossible. Unlike 
other commodities such as beef 
and chicken, which are rigorously 
inspected, methods to detect 
pathogens on fresh produce are less 
advanced and the sporadic nature 
of most contamination further limits 
the effectiveness of testing. 

“Plant disease scientists know 
a lot about how other microorgan- 
isms interact with plants and the 
environment to create an outbreak. 
This same knowledge can be applied 
to human pathogens as well. An 
exchange of research tools and 
experiences between plant 
pathologists and food microbiol- 
ogists could result in tremendous 
advances towards managing 
foodborne diseases related to 
produce consumption,” says Buck. 

According to Buck, one 
impediment to this kind of research, 
however, is that plant pathology 
laboratories currently lack the 
appropriate facilities for working 
with human pathogens, which are 
considered biosafety hazards. Until 
such changes can be made, says 
Buck, plant pathology models and 
practices, such as integrated pest 
management, that have worked well 
in controlling other plant diseases 





would likely work in helping to 
minimize the risk of human disease 
as well. “No doubt plant disease 
scientists can, and should, play a 
more significant role in food safety 
issues in the future,” says Buck. 


Oils and Waxes in 
Packaging Pose No 
Health Risk 


eople’s health is unlikely to 

be affected by the transfer 

of oils and waxes from food 
packaging into food, the Food 
Standards Agency survey has found. 
The amounts of mineral hydro- 
carbons from oils and waxes that 
would be consumed via our food 
have been found to be within safety 
limits defined by independent, 
international experts. 

These conclusions were made 
following a survey by the Food 
Standards Agency into the types 
and amounts of mineral hydro- 
carbons in food contact materials 
and into the amounts that might 
migrate from packaging into food. 

The survey tested a wide 
variety of retail samples of packaging 
and food because mineral hydro- 
carbons might transfer into food 
from several sources, for example 
wax used on some corks and on 
bread and confectionery wrappers, 
or lubricating oil used in making cans. 

Mineral hydrocarbons were 
found in 42 out of 64 samples of 
materials or articles in contact with 
food. Levels varied depending on 
the type of packaging. The research 
concluded that consumer intakes 
of wax and oils migrating into food 
were within ranges of Acceptable 
Daily Intakes set by the European 
Union's Scientific Committee for 
Food, and the Joint Food and 
Agriculture Organization/World 
Health Organization Expert 
Committee on Food Additives. 





is Alternative Food 
Production Safe? 


n terms of food safety, alter- 

native livestock production 

(organic, free-range, etc.) has 
mostly been looked upon positively. 
There has been little attention 
to the fact that some alternative 
livestock production methods can 
increase the risk of herd infections 
with microbial pathogens. It seems 
to be a big difference between 
consumers’ perception of the safety 
of food from alternative production 
and what can be found scientifically, 
which may cause a series of pro- 
blems. Looking at outdoor bred 
pigs as an example, it has been 
shown that pig herds with access 
to outdoor facilities have a higher 
prevalence of Salmonella, Toxo- 
plasma and helminth parasites than 
indoor bred pigs. Microbial patho- 
gens such as Listeria occur naturally 
in the soil, but free ranging herds 
are also infected by soil and water 
contaminated with feces from 
previously infected livestock or by 
contact with rats or other wild 
fauna. Bacteria and parasitic cysts 
can survive in the soil for years. 
Thus an important part of the 
management scheme is to keep 
new herds in areas, which have not 
previously — or at least not for a 
long time — been used for stocking 
farm animals. Areas free from 
pathogens can be limited on small 
farms with a long tradition for out- 
door herds, and as the production 
increases, the problem of herds using 
areas where the soil is contaminated 
will probably increase. 

Poultry from free ranging 
production systems have been 
shown to harbor Campylobacter 
more frequently than indoor-bred 
poultry, probably due to exposure 
to Campylobacter from wild fauna 
and the environment. When con- 
sumers turn to food from alter- 
native production systems, health, 
animal welfare and environmental 
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concerns are the primary reasons, 
and studies suggest that food safety 
plays a significant role in some 
consumers’ choice of food in the 
EU. The EU FAIR study from 1997 
showed that 58-68% of the consum- 
ers were “very concerned” about 
pathogenic bacteria when buying 
fresh beef, pork or chicken. Thus, 
there appears to be a discrepancy 
between the consumers’ perception 
of the risk and the actual measuable 
risks of animal products from 
alternative production systems. 
This is a potentially dangerous 
situation of two reasons: If food 
products from alternative product- 
ion systems harbor more patho- 
genic bacteria, the consumers are 
more at risk and more gastro- 
intestinal diseases may occur within 
the community when these product- 
ion systems are enlarged over the 
next few years. Secondly, consumers 
when informed may react strongly 
against alternative food products if 
they get the impression that they 
are marketed under “false pretence”. 
This in turn could lead to a severe 
set back for this expanding industry 
and could potentially affect the 
future development of agricultural 
production systems that are 
desirable from the perspective of 
the environment and animal health 
and welfare. Government inspection 
programs are primarily designed for 
conventional large-scale production 
systems, whereas they are less 
capable of addressing food safety 
issues in small and heterogeneous 
alternative production systems. 
Furthermore, own-control 
programs and modern quality 
assurance systems, increasingly 
being implemented in large-scale 
conventional food production, are 
not nearly as rapidly implemented 





in small-scale alternative production. 
This is probably because of the huge 
administrative burden of this under- 
taking, which will threaten any small- 
scale production. Another reason 
can be a resistance to these pro- 
grams due to their lack of recog- 
nition of the special characteristics 
of alternative production. The 
combination of a potentially higher 
risk of pathogenic microorganisms 
in the primary production, limited 
surveillance and control of products 
and production facilities, and the use 
of minimal processing may constit- 
ute a potential food safety problem. 
If consumers’ confidence in the 
alternative production systems is to 
remain, risk management tools must 
respect the specific qualities of 
these production systems which are 
highly valued by consumers. The 
dilemma is that this proviso, to 
some extent, may be in conflict with 
a food safety objective. In order 
to solve this dilemma, it seems 
necessary to involve the consumers 
of alternative products. We need 
to know to which extent these 
consumers would be willing to run a 
comparatively greater risk in order 
to ensure the small scale and other 
specific characteristics of alternative 
production. 


USDA Marks Progress 
on BSE Prevention 


he US Department of 

Agriculture more than 

tripled the number of cattle 
it tested for bovine spongiform 
encephalopathy (BSE) during 
the last fiscal year and has made 
significant steps on other prevention 
measures aimed at keeping the 
disease from entering the United 
States. “We remain vigilant at 
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strengthening programs to keep 
BSE out of this country,” said 
Agriculture Secretary Ann M. 
Veneman. “Our surveillance level 
far exceeds international testing 
standards and is just one com- 
ponent of a multi-faceted regulatory 
and compliance system that is keep- 
ing the United States free of BSE.” 

In fiscal year 2002, USDA 
tested 19,990 cattle for BSE using 
a targeted surveillance approach 
designed to test the highest risk 
animals, including downer animals 
(animals that are non-ambulatory 
at slaughter), animals that die on 
the farm, older animals and animals 
exhibiting signs of neurological 
distress. During FY2001, USDA 
tested 5,272. 

Both figures are significantly 
higher than the standards set by the 
Office International des Epizooties 
(OIE), the standard setting organi- 
zation for animal health for 162 
member nations. Under the inter- 
national standard, a BSE-free country 
like the United States would be 
required to test only 433 head of 
cattle per year. The USDA is now 
testing 41 times that amount. 

In addition to surveillance, OIE 
guidelines also require a risk analysis 
and management strategy, an edu- 
cation and awareness program and 
compulsory notification require- 
ments in order for a country to 
claim that it is BSE free. The United 
States exceeds these criteria in all 
categories. 

In November 2001, Harvard 
University published a land-mark 
three-year risk analysis on BSE, 
representing the most comprehen- 
sive risk assessment ever done on 
BSE. The detailed assessment showed 
that the occurrence of BSE in the 
United States is highly unlikely. 





INDUSTRY PRODUCTS 


Thermo Orion Corporation 


Thermo Orion Introduces 
the New Dissolved Oxygen 
Auto-Stir” Probe 


hermo Orion has introduced 

a new Dissolved Oxygen Auto- 
Stir” Probe. This dissolved oxygen 
(DO) probe is designed for fast and 
easy BOD analysis with the Thermo 
Orion 862A DO/BOD/Temperature 
Meter. The built-in stirrer provides 
vigorous sample agitation, preventing 
oxygen stratification and can easily 
be disassembled for cleaning. The 
probe stand, which is free standing, 
can be used to store the probe 
when not in use, and also functions 
as an air calibration beaker. 

Additional product features 
include an ergonomic one-touch™ 
control, dual automatic temperature 
compensation and a low mainten- 
ance polarographic design. Thermo 
Orion also offers electrolyte 
solution, a polishing disk and 
membrane caps, which may be 
purchased individually or together 
as a probe maintenance kit. 

Thermo Orion is an ISO 9001- 
registered manufacturer of quality 
chemical measurement products. 
Thermo Orion’s line of products 





includes pH, ion selective electrode 
(ISE), colorimeters, conductivity and 
dissolved oxygen meter, electrodes, 
accessories, and solutions. Thermo 
Orion also offers a complete line 
of syringe pumps, microbalances, 
titrators and Pure Water” online 
process monitors. Most recently, 
the company expanded its already 
extensive product offering to 
include a complete line of liquid- 
handling systems, autosampler, the 
award-winning EZ-Flash® gas 
chromatography accessory, and the 
TEA Analyzer® detector for HPLC 
and GC. These systems prove that 
Thermo Orion is committed to 
providing the best instrumentation 
for a wide array of laboratory 
analyses. 

Thermo Orion Corporation, 
Waltham, MA 


‘ READER SERVICE NO. 251 


C&S Equipment Co. New 
UVC Tumbling Machines 
Use Germicidal Light to 
Decontaminate Food 
Surfaces 


U sing patent-pending technology, 
the UVC tumbling machines in- 


corporate either a rotating drum or 
screw conveyor that gently lifts and 
tumbles the product to ensure expo- 
sure of all surfaces to the germicidal 
UVC energy. The equipment utilizes 
shatter-resistant, plastic-sheathed 
“UVC Emitters™” from Steril-Aire, Inc. 
with the proven ability to kill or inac- 
tivate mold, yeast, viruses and bacte- 
ria including Listeria, E. coli, Staphylo- 





coccus, Salmonella, Pseudomonas and ph- 
age. The innovative UVC tumbling 
machines offer a cost-effective solu- 
tion to a wide range of food safety 
challenges. 

Benefits include reduced food 
safety risk, reduced operating costs 
and longer shelf life. They are available 
in standard or custom sizes with fea- 
tures that are designed to the indi- 
vidual user’s needs. 

C&S Equipment Co. LLC, 
Caldwell, ID 


CEA Instruments’ New 
Portable Formaldehyde 
Monitor 


il p< new TG-1900KBP Formalde- 
hyde (HCHO) gas monitor is a 
direct reading, compact instrument 
with digital display that uses a patented 
gas membrane galvanic sensor which 
never needs to be replaced. This 
unique sensor is unaffected by alcohols 
and other interfering gases and can 
detect as little as 0.01 ppm. Adjust- 
able audible and visual alarms can be 
set as low as 0.1 ppm. The unit will 
operate for thirty days continuously 
on one set of batteries. 

Weighing less than nine pounds, 
the TG-1900KBP is quick responding 
and very specific. The unit is com- 
pletely self-contained with a recorder 
output and built-in sample pump. The 
TG-1900KBP will also detect Glutaral- 
dehyde over a range of 0-2 ppm. 

CEA Instruments, Inc., Emerson, 
NJ 
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The publishers do not warrant, either expressly or by implication, the factual accuracy of the products or descriptions herein, 
nor do they so warrant any views or opinions offered by the manufacturer of said articles and products. 
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INDUSTRY PRODUCTS 


Innovative Products and 
Services for the Nuclear 
Power Industry from 
Syncor Radiation 
Management 


F or many years,Victoreen has been 
a major international provider of 
dependable radiation monitoring sys- 
tems to the nuclear power industry. 

Radiation monitoring is important 
to the nuclear power industry for 
many reasons. The power plant is 
monitored for proper performance 
through measurement of radiation lev- 
els inside its coolant loops. Environ- 
mental compliance is assured through 
the measurement of effluent liquids 
and gases. Protection for power plant 
employees is attained through area 
monitoring and personal accumulated 
dose tracking. 

For this reason, Victoreen takes 
great pride in offering a range of pro- 
ducts from individual instruments to 
large sophisticated systems that au- 
tomatically monitor, analyze, display 
and log radiation data from areas in- 
side and around the power plant. 

Victoreen’s line of Universal Digi- 
tal Ratemeters (UDR) are radiation 
monitoring instruments capable of 
being directly interfaced to pulse pro- 
ducing or low current producing de- 
tectors and displaying the radiation 
signal in various engineering units. The 
Victoreen I060AM 30-Channel Area 
Monitoring System is suitable for 
stand-alone operations as well as ina 
network environment employing mul- 
tiple channels communicating via an 
RS-485 interface. These are just a few 
of Victoreen’s many product offerings. 

A full array of our products and 
services can be found in our Nuclear 
Power Systems Catalog. The catalog 
also features our Global Calibration 
Laboratory (GCL) as your authorized 
calibration service and repair facility. 
Nuclear power facilities may contract 





for “wet” isotopic calibrations, trans- 
fer calibrations or high-range contain- 
ment monitoring recertification. GCL 
offers its customers a one-stop for all 
radiation instrument calibration and 
repair needs. 

Syncor Radiation Management, 
Cleveland, OH 


Reza Oe ae 


Venmark International 


Venmark International 
Pulsed UV Sterilization 
System Benchtop Unit 
Adapts to Production 
Requirements 


A new, in-house benchtop pulsed 
UV system that meets govern- 


ment standards of 106 log reduction 
to optimize sterilization or decontami- 
nation applications is being introduced 
by XENON Corporation of Woburn, 
MA. 

The SteriPulse-XL3000° UV 
Pulsed Light System delivers up to 
6 joules/cm? per pulse of high peek 
energy, depending upon configuration, 
which eradicates microorganisms 
without excessive heat buildup and 
overheating the product or package. 
Developed for in-house sterilization 
applications, this benchtop system has 
a test chamber with a slide-out shelf, 
provides flexibility in establishing pro- 
cess variables, and can be modified for 
on-line production. 

Consisting of a control unit, lamp 
module, and sterilization chamber 
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where the pulsed UV light penetrates 
deeply, the modular SteriPulse- 
XL3000® UV Pulsed Light System is 
designed for starting and stopping, 
consumes less energy than continu- 
ous wave mercury lamp systems, and 
doesn’t create or use VOC's or sus- 
pended airborne particulates; making 
it environmentally safe. 

Venmark International,Wellesley, 


Sterile Sampling Bags from 
Remel 


_ has announced the avail- 
ability of Labplas Twirl’em‘ 
Sterile Sampling Bags. Labplas 
Twirl’em® Sterile Sampling Bags are 
the ideal container for collecting, 
transporting, testing, and storing a 
wide range of liquid, solid, or semi- 
solid materials.To assure sterility, each 
Twirl’em® Sterile Sampling Bag is made 
using FDA-approved virgin polyethyl- 
ene. Confirmed sterility documenta- 
tion is available upon request. To pro- 
vide maximum leak proof protection, 
each Twirl’em® Sterile Sampling Bag 
has a double sealed bottom. For flex- 
ibility and ease of labeling samples, 
Twirl’em® Sterile Sampling Bags are 
available plain, or with a printed-write- 
on marking area. 

Twirl’em® Sterile Sampling Bags 
provide a protective, contamination 
free environment with applications 
ranging throughout the food, dairy, 
environmental, water, industrial, 
pharmaceutical, veterinary, or any 
other sector where sample integrity 
is a priority. 

Samples are only as good as the 
collection device used. Wrap up con- 
fidence in the integrity of your samples 
with Labplas Twirl’ em® Sampling Bags. 

Remel, Lenexa, KS 


Paola toad oe ly) 








INDUSTRY PRODUCTS 


The Witte Co., Inc. New 
Literature Showcases 
Innovative Clamps 


N ew literature from industrial 
equipment design and manufac- 
turing firm the Witte Company pro- 
files its innovative clamps, which per- 
manently mount on process, packag- 
ing, material handling and other ma- 
chinery and equipment to deliver up 
to 1,000 pounds of clamping force.The 
full color spec sheet illustrates how 
the clamps open and close with one 
hand for instant access to the entire 
machine or system without requiring 
removal of the clamps. 

The new spec sheet details the 
original stainless steel and aluminum 
design and the pioneering, |00%, FDA- 
approved stainless steel design devel- 
oped to meet USDA regulations and 
3-A standards for cleanliness in sani- 
tary operations. Depicting the clamps 
in operation on a conveyor, the spec 
sheet demonstrates how the clamps 
grip multiple material thicknesses, stifle 
vibration and speed cleaning and main- 
tenance while minimizing downtime. 

The new spec sheet provides 
specification and retrofit recommen- 
dations for design engineers, process 
engineers, plant managers and other 
professionals responsible for increas- 
ing production, streamlining opera- 
tions and controlling maintenance 
costs. Detailed pricing including quan- 
tity discounts is included for both 
designs. 

The Witte Company, Inc., Wash- 
ington, NJ 


New Handwashing System 
from Meritech, Inc. 


eritech, Inc.announces the new 
CleanTech® model 400 auto- 
mated handwashing system. This new 
model is designed to be smaller, more 
affordable, and is available with sev- 
eral options such as in-counter, wall- 





mount and additional faucet to please 
your inspectors. Like our other mod- 
els, the 400 is still a totally automated 
method of sanitizing hands and gloved 
hands in ten seconds! And, it feels 
great. Just imagine, your employees will 
love washing their hands! 

We've listened to the requests of 
our customers. You wanted a smaller, 
more affordable model. And we've 
made it! Now there is no reason to 
put it off any longer. Increase your 
handwashing compliance and efficacy 
today. 

Meritech Inc., Englewood, CO 


Flexicon Corporation 


Flexicon Test Laboratories 
for Pneumatic and 
Mechanical Bulk Handling 
Equipment and Systems 


F lexicon pneumatic and mechani- 
cal test laboratories are equipped 


with full-size bulk handling equipment 
and systems that are readily 
reconfigured and accessorized to 
simulate customer installations, 
according to David Gill, president. 

Using customer supplied bulk ma- 
terials, engineers and laboratory tech- 
nicians can verify system performance 
prior to final equipment design and 
fabrication, and demonstrate newly 
constructed equipment for visiting 
customers prior to shipment. In addi- 
tion, Flexicon engineers utilize the 
laboratories to study the performance 
of new designs. 

The test laboratory for pneu- 
matic bulk handling systems is 





equipped with blowers, vacuum 
pumps, filter receivers, cyclone sepa- 
rators, inlet/discharge adapters and 
valves, and conveyor lines in a wide 
range of diameters and lengths—the 
test laboratory for mechanical bulk 
handling systems is equipped with flex- 
ible screw conveyors in a comprehen- 
sive range of diameters, lengths and 
screw configurations. 

Both test laboratories are also 
equipped with bulk bag dischargers, 
bulk bag fillers, manual dumping sta- 
tions, automated weigh batching sys- 
tems and other equipment designed 
to interface with pneumatic and/or 
mechanical conveying systems. 

“The array of equipment with in- 
terchangeable accessories in a virtu- 
ally unlimited combination of system 
configurations, enables Flexicon to 
establish repeatable performance 
ranges for entire systems as well as 
components using customer supplied 
bulk materials, taking the risk and 
guesswork out of purchasing highly 
customized bulk handling equipment,” 
says Gill. 

Side-by-side installation of flexible 
screw and pneumatic conveyor test 
equipment reportedly allows the rela- 
tive merits of each to be compared in 
terms of conveying over short and 
long distances, moving problematic 
materials, preventing the separation of 
blends,and meeting other application- 
specific requirements. 

The ability of bulk bag unloaders 
to promote complete discharge and 
allow dust-free loading, untying, retying 
and removal of bulk bags can be 
proven using customers’ own bulk 
bags and materials. 

Similarly, the performance of 
weighing systems, bulk bag fillers, bag 
dump stations, drum dumpers and a 
range of other pneumatic and me- 
chanical process equipment and inte- 
grated systems can be evaluated prior 
to, and following manufacture. 

Flexicon Corporation, Bethlehem, 
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fvan Parkin Lecture 


presented by 


‘Denald £. Zink, PAD. 


Lead Scientist, Food Processing 
Food and Drug Administration 
Center for Food Safety and Applied Nutrition 
Office of Plant, Dairy Foods, and Beverages 
College Park, Maryland 


“On the Trail of Foed Safety — 
From the Early ‘Days to the Future’ 


Sunday, August 10, 2003 
Opening Session — 7:00 p.m. 


* Donald L. Zink 
L received his 
undergraduate 
degree from Abilene 
Christian University. 
He earned an MS. 
degree in Micro- 
biology and a Ph.D. 
in Biochemistry and 
Biophysics from 
Texas A&M Univ- 
ersity. Between 1978 and 1983, he held faculty 
positions at Texas A&M University’s College of 
Veterinary Medicine and at The University of 
Arizona in the Department of Microbiology and 
Immunology and the Department of Food 
Science. He joined Campbell Soup Company in 
1983 as Manager of Process Microbiology where 


he worked in the area of refrigerated food safety 


and aseptic processing. In 1990, he joined 





Nestlé, where he held various positions in 
Quality Assurance for the Carnation Company 
and later served as Director of Food Safety for 
Nestlé USA. In 2000, he joined a new beef 
processing venture company, Future Beef 
Operations, as Vice President of Research and 
Development and Product Safety. Recently, he 
joined the US Food and Drug Administration’s 
Center for Food Safety and Applied Nutrition in 
the Office of Plant, Dairy Foods, and Beverages, 
where he serves as the Lead Scientist for Food 
Processing. 

Dr. Zink has served as a member of several 
advisory committees including the Committee 
on Program and Technical Review of the US 
Army Natick RDEC for the National Research 
Council and the National Advisory Committee 
on Microbiological Criteria for Foods. 
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‘Preliminary 


A) 
Program 


Sunday, August 10,2003 — 7:00 p.m. Poster Session (10:00 am. — 1:00 p.m.) 


Opening Session ~ lvan Parkin Lecture: © foods of Animal Origvis 


Pdeosustded bo Zasike, Vda Dd Leeuacd Sederitist, Peoeu bey hiv 
food and Drug Administration, Genter for Food Safe Afternoon — 1:30 p.m. — 3:30 p.m. 
iid Agiplied uiteitions, Colfice of Mianit, Poat ‘ Symposium Topics 
ibid PSeryergiagee Caillege Pash Diaryhiaricl 
° Sonu bool Sule 
“On the Trail of Food Safety 


From the Early Days to the Future” ind Qualit 


* ¢ anipyloba le 


© Ctippent Tsstie 


Morning — 8:30 a.m.— 12:00 p.m. 


Symposium Topics Technical Session 


(dN ajeu tive ied © othied Hisk Ditsedd | ti i i 
° we eicdiibige aha thee 
Listetieni 
briviteotittienil 
itp atergede on bern ter baat Meruat Mreacdin 
Hazard identiiication in the re roduee Tidustt Plenary Session — 3:45 p.m. — 4:30 p.m. 
ifet 


* Dr. Elsa A. Murano, Under Secretary for Food Safety 


Business Meeting 445 p.m. — 5:30 p.m 


Poster Session (1000 4m 100 pm) 
© Pathogens and Phea Control Morning — 8:30 a.m. — 12:00 p.m. 
Afternoon — 1:30 p.m. — 5:00 p.m. Symposium Topics 


' © Science-based Shell Life | i ¢ 
Symposium Topics er Ee ee 


NEL thie le | focert Poodhbortie Ohaithreal 
Prcvcvch conn the 


Legere citer bert sivel © degcalit 
Ctiteait | ‘ ina Uhh Lic ted oteobenete al 


cl Poainy bead Pteotee Puttton tee babel Technical Session 


Phe Leap vie ity Sveccabe veoh © penadit iil ifet 
ben ved veontne athwowen 


Technical Session : ; 
Poster Session (9:00 aim. 12:00 p.m.) 


. Pend ahert Deagvigeetavetat ated Ccoteataetitate atbeota 


Jatsibonahaya 


Poster Session ($00 pin 6.00 pan) 


Afternoon — 1:30 p.m. — 5:00 p.m. 
Symposium Topics 


° Nie teobobeodeogete ab Mbetbievel 


© Phe Pvoltttom ob Poodbormte Pathoven 


. ctiatitl Aratutnine ceobonal Canrent Pretil 


Morning — 8:30 a.m. — 12:00 p.m. 


Symposium Topics © Risk Commntinicution Putting Pood Satet 


thet Puttin Pes pce live 


th Pet spoere tive 
© Poetection Methods for boocdbeortie Pitheoen | 
Derniectgeitage Dssene \ ef Ctiality for the boo bichustrsy 
Pend Alletyectin: Pint, Presetit, ciel Pertente ) 
Violoctihar Tivestignntive Dec biriteger ticl Pbvecit 


Technical Session 
\poplic ation to Pomel Satety 


Spoihige andl Pathogenic Parisi and Yevust Kish MeocteTitags 


Technical Session Poster Session (2:00 p.m. 5:00 p.m.) 


. Picndtice Mie teobitesbeogey . Procliee ancl Seatoodd Microbiology 


Visit Our Web site at www.foodprotection.org for detailed program information 
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ay Disiiie 


i} Kern's 
PL 


MONDAY NIGHT SOCIAL AT MARDI GRAS 
WORLD - Sponsored by IGEN International, Inc. 


Monday, August | 1, 2003 * 6:30 p.m. — 10:00 p.m. 


Fred Flinstone awaits. So do Rhett Butler, Wonder 
Woman, King Kong, Hulk Hogan and Marilyn Monroe. 
They're standing around a wondrous warehouse filled 
with Mardi Gras floats, giant disembodied heads and 
larger-than-life creatures such as Medusa and Poseidon. 

Coming upon them at Blaine Kern’s Mardi Gras World 
is like walking into a giant toy box of doll parts. What 
visitors are actually seeing are bits and pieces of Mardi 
Gras floats (and some complete ones), movie-set pieces 
and sculpted characters made for Walt Disney World 
attractions and other festive occasions. 

Blaine Kern, known in New Orleans as “Mr. Mardi 
Gras,” started the company Blaine Kern Artists in 1947 
and opened Mardi Gras World to the public in 1984. 
Now, 150,000 people tour the studio every year 

Even those who never plan to go to the real Mardi 
Gras would probably like visiting Mardi Gras World. 

After all, how often do you get to see Spiderman, Marilyn, 
Scarlett and Rhett all in the same room? The night will be 
filled with food, entertainment, and fun! This is a Monday 


Night Social you will not want to miss 


CREOLE QUEEN DINNER & JAZZ CRUISE 
Tuesday, August 12, 2003 

7:00 p.m. — 8:00 p.m. Boarding 

8:00 p.m. — 10:00 p.m. Cruising with Dinner 


Constructed at Moss Point, 
Mississippi, the Paddle-wheeler 
Creole Queen took her maiden 
voyage on October 1, 1983. She 
is an authentic paddle-wheeler 
5 powered by a 24-foot diameter 
paddlewheel. You will experience the finest in Southern 
hospitality as you board the Creole Queen for a leisurely 
and fun trip down the Mississippi. The sounds of Dixieland 
fill the air as you step aboard for an adventure back in 
time. Relive the era when cotton was king while enjoying 
a lavish Creole buffet. A cruise on the Mississippi is pure 
New Orleans and pure pleasure! Your ticket purchase 
benefits the IAFP Foundation Fund. 
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‘Event 
Infermation 


IAFP FUNCTIONS 


NEW MEMBER RECEPTION 
Saturday, August 9, 2003 * 4:30 p.m. — 5:30 p.m. 


If you recently joined the Association or if this is your 
first time attending an IAFP Annual Meeting, welcome! Attend 
this informal reception to learn how to get the most out of 


attending the Meeting and meet some of today’s leaders. 


AFFILIATE RECEPTION 
Saturday, August 9, 2003 * 5:30 p.m. — 7:00 p.m. 


Affiliate officers and delegates plan to arrive in time 
to participate in this educational reception. Watch your 


mail for additional details. 


COMMITTEE MEETINGS 
Sunday, August 10, 2003 * 7:00 a.m. — 5:00 p.m. 


Committees and Professional Development Groups 
(PDGs) plan, develop and institute many of the 
Association’s projects, including workshops, publications, 
and educational sessions. Share your expertise by 
volunteering to serve on any number of committees or 
PDGs 


STUDENT LUNCHEON 
Sunday, August 10, 2003 * 12:00 p.m. — 1:30 p.m. 


The mission of the Student PDG is to provide 
students of food safety with a platform to enrich their 
experience as Members of IAFP. Sign up for the luncheon 


to help start building your professional network. 


OPENING SESSION 
Sunday, August 10, 2003 * 7:00 p.m. — 8:00 p.m. 


Join us to kick off [AFP 2003 at the Opening Session. 
Listen to the prestigous Ivan Parkin Lecture delivered by 
Donald L. Zink, Ph.D., Lead Scientist, Food Processing, FDA, 
CFSAN, OPDEB, College Park, Maryland. The presentation 
will be “On the Trail of Food Safety — From the Early Days 
to the Future.” 


CHEESE AND WINE RECEPTION 
Sunday, August 10, 2003 * 8:00 p.m. — 10:00 p.m. 

An IJAFP tradition for attendees and guests. The 
reception begins immediately following the Ivan Parkin 
Lecture on Sunday evening in the Exhibit Hall. 





IAFP JOB FAIR 
Sunday, August 10 through Wednesday August | 3, 2003 


Employers, take advantage of recruiting the top food 
scientists in the world! Post your job announcements and 
interview candidates. Watch for additional information at 
www .foodprotection.org. 


DAYTIME TOURS 


NEW ORLEANS SUPER CITY TOUR 
Sunday, August 10, 2003 * 9:00 a.m. — 2:00 p.m. 


See the landmarks 
and architecture and listen 
to the legends and charm 
that make New Orleans 
famous! Three hundred 
years of entertaining 
history about “America’s 
Most Interesting City” 
make this tour a visitor's 

favorite. The tour will begin with Jackson Square, continue 
along Esplanade Avenue with its splendid architecture, 
and then on to the “Cities of the Dead” where you'll learn 
about a most unusual burial system. City Park, Lake 
Pontchartrain, the New Orleans Yacht Club, the oldest in 
the US and the Causeway, the longest bridge in the world 
are next on the agenda. Traveling along the line of the 
famous St. Charles Avenue Streetcar, the tour will pass 
Tulane and Loyola Universities and Audubon Park. Better 
known as “Millionaire’s Row”, St. Charles Avenue boasts 
stately mansions and lush tropical gardens. While uptown, 
enjoy a traditional New Orleans jazz brunch at Dominique’s. 
The tour will brush the edges of the warehouse and 
business districts enroute back to the Hilton New Orleans 
Riverside. When this tour draws to an end, guests will have 
a much deeper understanding of New Orleans and its 


fascinating history 


SWAMP & BAYOU TOUR 
Monday, August | 1, 2003 * 9:00 a.m. — 1:00 p.m. 


Along with the wondrous 
alligator, visit a few other 
Louisiana swamp friends. How 
about a beautiful ivory white egret 
(related to the crane) perched 
on a moss-draped cypress tree 
searching for an ill-fated catfish? 
Or a curious raccoon along the 
bayou’s edge gathering his lunch 
of crawfish while a Louisiana 
snapping turtle watches him from 
atop a fallen willow tree? Or a 
Cajun hunter’s cabin with an alligator sunbathing on his 
weather-beaten wharf? All this and much more will 
accompany your adventure into the pristine bayous and 
swamps of Southern Louisiana. Your guide will entertain 
you with Cajun folklore and Cajun Zydeco music as he 


skillfully guides your climate-controlled swamp boat 


beneath the beautiful foliage draped mysteriously across 
your path. He will bring you into hidden coves which you 
probably only thought existed on the Discovery Channel. 
Enjoy lunch in the Gator Den Cafe before leaving Cajun 
country. 


RIVER ROAD PLANTATION TOUR 
Tuesday, August 12, 2003 * 9:00 a.m. — 4:00 p.m. 


Sit back, relax and enjoy a 
delightful journey along the River 
Road, back in time to an era when 
sugar was king and a massive 
plantation was a sugar planter’s 
kingdom! A native tour guide will 
point out sites and tell tales of the 
bygone antebellum period on the 
excursion to two magnificent 
plantations, Oak Alley and San 
Francisco. Oak Alley is named for 
the dramatic double row of live oaks interlaced to form 
a beautiful canopy leading three hundred yards from River 
Road to the mansion. It is considered to be one of 
the finest remaining examples of adaptive restoration. 
Nowhere else in the Mississippi Valley is there such a 
spectacular setting! Enjoy a luncheon buffet on the grounds 
before continuing along River Road to bright and colorful 
San Francisco Plantation. Originally named for its builder, 
Marmillion, it was renamed as a derivation of the French 
Slang “sans fruscins” — “without a penny in my pocket,’ 
in reference to its high cost to build. Gingerbread galleries 
and extensive ornamentation mark the exterior while 
San Francisco’s interior is ornate, boasting handcarved 
woodwork, ceiling paintings, frescos and beveled glass 


A tour you will be sure to remember. 


NEW ORLEANS SCHOOL OF COOKING 
Wednesday, August 13, 2003 * 9:30 a.m. — 1:00 p.m. 


Join in the fun in the 
comfortable atmosphere 
of a Louisiana homestyle 
kitchen to learn the secrets 
of authentic Creole cooking. 
The City That Care Forgot 
never forgets about its food, 
and you will never forget it 
either. In just three hours, 
you'll learn to recreate the 
magic of New Orleans in your own kitchen. Founded in 
1980, the cooks at The New Orleans School of Cooking 
demonstrate basic Creole recipes and share their favorite tips 


while the rich, spicy aromas float through the air. 


HOSPITALITY ROOM 


SPOUSE/COMPANION ROOM 

Register your spouse/companion and they will have 
access to the hospitality room where a continental 
breakfast and afternoon snacks are provided Sunday 
through Wednesday. 
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IMPORTANT! Please read this information before completing 
your registration form. 


MEETING INFORMATION 


Register to attend the world’s leading food safety 
conference. 
Registration includes: 
@ Technical Sessions 
Symposia 
Poster Presentations 
Ivan Parkin Lecture 
Exhibit Hall Admittance 
Cheese and Wine Reception 
Exhibit Hall Reception 
Program and Abstract Book 


4 EASY WAYS TO REGISTER 


Complete the Attendee Registration Form and submit it to 
the International Association for Food Protection by: 


> & ; 
.@ Online: www.foodprotection.org 


Ss. Fax: 
; "1 Mail: 


515.276.8655 


6200 Aurora Avenue, Suite 200W, 
Des Moines, IA 50322-2864, USA 


E x 


aaa Phone: 800.369.6337; 515.276.3344 


The early registration deadline is July 9, 2003. 
After this date, late registration fees are in effect. 


International Association for 


Food Protection, 


REFUND/CANCELLATION POLICY 


Registration fees, less a $50 administration fee and any 


applicable bank charges, will be refunded for written 
cancellations received by July 25, 2003. No refunds will 

be made after July 25, 2003; however, the registration 

may be transferred to a colleague with written notification. 
Refunds will be processed after August 18, 2003. Event and 
tour tickets purchased are nonrefundable. 


EXHIBIT HOURS 


Sunday, August 10, 2003 


8:00 p.m. 


9:30 a.m. 
3:00 p.m. 


9:30 a.m. 


Monday, August I1, 2003 


Tuesday, August 12, 2003 


DAYTIME TOURS 


(Lunch included in all daytime tours) 


Sunday, August 10, 2003 
New Orleans Super City Tour 
Monday, August I 1, 2003 
A Swamp Tour Experience 
Tuesday, August 12, 2003 
River Road Plantation Tour 
Wednesday, August 13, 2003 


New Orleans School of Cooking 


9:00 a.m. — 2:00 p.m. 
9:00 a.m. — 1:00 p.m. 
9:00 a.m. — 4:00 p.m. 


9:30 a.m. — 1:00 p.m. 


EVENING EVENTS 


Sunday, August 10, 2003 
Opening Session 7:00 p.m. — 8:00 p.m. 


Cheese and Wine Reception 8:00 p.m. — 10:00 p.m. 


Sponsored by Kraft Foods North America 


Monday, August I 1, 2003 
Exhibit Hall Reception 


Sponsored by Qualicon Inc. 


Monday Night Social at Mardi Gras World 
Sponsored by IGEN International, Inc. 6:30 p.m.— 10:00 p.m. 


Tuesday, August 12, 2003 


Creole Queen Dinner and Jazz Tour 
Ticket sales will benefit the IAFP Foundation Fund 


5:00 p.m.— 6:30 p.m. 


7:00 p.m.— 10:00 p.m. 


Wednesday, August 13,2003 


Awards Banquet Reception 6:00 p.m. — 7:00 p.m. 


Awards Banquet 7:00 p.m. — 9:30 p.m. 


HOTEL INFORMATION 


For reservations, contact the hotel directly and identify 
yourself as an International Association for Food Protection 
Annual Meeting attendee to receive a special rate of $145/$165 
per night, single/double. Make your reservations as soon as 
possible; this special rate is available only until July 9, 2003. 


Hilton New Orleans Riverside 
Two Poydras St. 
New Orleans, Louisiana 70140 
800.HILTONS 
504.561.0500 
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International Association for Yy ee A ttendee 
Food Protection, oie eee 
epee . ‘Kegistration 


As 


Phone: 800.369.6337 © 515.276.3344 > » 
Fax: 515.276.8655 


E-mail: info@foodprotection.org : . [- QI ‘T 1 1 


Web site: www.foodprotection.org 


a ae = aes ss ; __ Member Number: 
Name (Print or type your name as you wish it to appear on name badge) 


Employer 





Mailing Address (Please specify: J Home © Work) 





City State/Province Postal/Zip Code 


; Telephone Fax 


O 5 Regarding the ADA, please attach a brief description of special requirements you may have. Member since: —.-- 


oO IAFP occasionally provides Attendees’ addresses (excluding phone and E-mail) to vendors and exhibitors supplying products and services for the food safety industry. 
If you prefer NOT to be included in these lists, please check the box. 





PAYMENT MUST BE RECEIVED BY JULY 9, 2003 TO AVOID LATE REGISTRATION FEES 


REGISTRATION FEES: | MEMBERS NONMEMBERS | TOTAL 
Registration (Awards Banquet included) $ 305 ($355 late) $ 475 ($525 late) 
Association Student Member (Awards Banquet included) $ 52 ($ 62 late) Not Available 

Retired Association Member (Awards Banquet included) $ 52 ($ 62 late) Not Available 

One Day Registration:* Mon. 1 Tues. 1 Wed. $ 170 ($195 late) $ 235 ($260 late) 
Spouse/Companion* (Name): $ 50 ($ 5O late) $ 50 ($ 50 late) 
$ 


Children 15 & Over* (Names): 25 ($ 25 late) $ 25 ($ 25 late) 
Children 14 & Under* (Names): FREE FREE 
*Awards Banquet not included 








Se ae ee ee ee 
EVENTS: # OF TICKETS 
Student Luncheon (Sunday, 8/10) 5 ($ 10 late) 
Monday Night Social at Mardi Gras World (Monday, 8/1 1) 39 ($ 44 late) 

Children 14 and under 34 ($ 39 late) 
Creole Queen Dinner and Jazz Tour (Tuesday, 8/12) 70 ($ 75 late) 
Awards Banquet (Wednesday, 8/13) 50 ($ 55 late) 


DAYTIME TOURS: 


(Lunch included in all daytime tours) 


New Orleans Super City Tour (Sunday, 8/10) 69 ($ 74 late) 
A Swamp Tour Experience (Monday, 8/11) 68 ($ 73 late) 
River Road Plantation Tour (Tuesday, 8/12) 70 ($ 75 late) 
New Orleans School of Cooking (Wednesday, 8/13) 48 ($ 53 late) 











PAYMENT OPTIONS: 


=, SS TOTAL AMOUNT ENCLOSED $__ 
[I Check Enclosed O i OF @& O16 | US FUNDS on US BANK 


ee 





Account Number 


Name on Card JOIN TODAY AND SAVE!!! 
(Attach a completed Membership application) 





Signature 


EXHIBITORS DO NOT USE THIS FORM 
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This workshop will present principals for under- 
standing and implementing microbial control in a 
food production environment by providing skills to 
address limitations in your current laboratory testing 
and documentation. You will learn, in an interactive 
environment, how to perform statistically sound food 
and environmental sampling and microbial testing 
that can be implemented into your standard oper- 
ating procedures and will conform to today’s QA 
and ISO requirements. Workshop participants will 
review and discuss material from practical case 
studies and present their findings to the group in 
an informal presentation that will facilitate open 
discussion. Workshop includes a binder of tools 
and references to reinforce the practical experience 


gained from the workshop. 


Outsourcing/Auditing: What should you expect 
from an outside food-testing laboratory relative 
to quality systems and capabilities 

Laboratory quality assurance and preparing your 
laboratory to address ISO 17025 

Microbial control: where and how raw 
ingredient and finished product testing fit into 
the big picture 

Microbial control: where and how 
environmental/investigational sampling fit into 
the big picture 

Practical approaches to incorporating rapid 
methods into the laboratory 

IQ, OQ, PQ: what food companies can learn 
from pharmaceutical validation principals 
Using data management and trend analysis 


techniques to drive continuous improvement 
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Workshops 


Sponsored by 
International Association for 


Food Protection, 


Robert Ferer, Vectech Pharmaceutical Consultants, 
Inc. Farmington Hills, MI 


Michael Sole, Canadian Food Inspection Agency, 
Ottawa, Ontario, Canada 


W. Payton Pruett, Jr., Ph.D., ConAgra Refrigerated 
Prepared Foods, Downers Grove, IL 
Cindy Ryan, Nestlé USA, Dublin, OH 


Robert Behling, Independent Consultant, Madison, W1 


Patricia Rule, bioMérieux, Inc., Hazelwood, MO 


Jeff Kornacki, Ph.D., University of Georgia, Griffin, 
GA 


Laboratory managers, supervisors, scientists and 
technicians responsible for product sampling, as well 
as performing and documenting microbial tests in a 
food production environment. 


Registration — 7:30 a.m. Continental 
7:30 a.m. Continental Breakfast 
Breakfast 


Workshop- Workshop — 
8:00 a.m. — 5:00 p.m. 8:00 a.m. — 4:00 p.m. 


(Lunch Provided) (Lunch Provided) 


eR PSE BEET ROE 





This workshop will cover fitting data to statistical 
distributions, creating and using predictive models 
in risk assessment, developing a process risk model, 
using sensitivity analysis, and testing proposed 
mitigations to reduce risk. Over the course of the 
workshop, the participants will build an actual 
working quantitative microbial risk assessment in 
Excel (Microsoft Corporation) using BestFit and 
@Risk software (Palisades Corporation). 

Participants will build, run, interpret, and 
determine the impact of various changes to the 
model. Two-way risk model will be run to show 
the value of separating variability and uncertainty 
in quantitative risk assessment. Students will learn 
to determine whether additional data, better process 
control or a redesigned process will produce the 
greatest reduction in risk. 

You are encouraged to bring actual data and 
real world problems to the workshop, but a fictitious 
example will also be developed during the work- 
shop. Each participant is also strongly encouraged 
to bring his or her own laptop (with CD drive) and 
have a working copy of Excel (Microsoft Corp.). 
Thirty-day demonstration copies of BestFit and @Risk 


software (Palisades Corporation) will be provided. 


Overview of QRA 
Fitting data to distributions 
Use of predictive modeling in QRA 


Building a process risk model in Excel 


yy 


' » 7 
Or, esT1Op i 


LIV] 
tci¢ 


Caberatai Y ala 

Late Rate 
$600.00 
$700.00 


Early Rate 
$525.00 
$625.00 


IAFP Member 
Non-Member 


Conducting a sensitivity analysis 
Separating variability and uncertainty in QRA 
Hands on exercise: 

Distributions 

Modeling 

Process Risk Model 

Sensitivity Analysis 


Variability and Uncertainty 


Richard Whiting, Ph.D., Food and Drug Admin- 
istration, Center for Food Safety and Applied 
Nutrition, College Park, MD 


Don Schaffner, Ph.D., Rutgers University, 
New Brunswick, NJ 


This workshop will serve as an “advanced 
introduction” intended for anyone interested in 
gaining direct hands-on experience with tools and 
techniques used in quantitative microbial risk 


assessment. 


Registration — 7:30 a.m. Continental 


12:30 p.m. Breakfast 


Workshop - 


1:00 p.m. — 5:00 p.m. 


Workshop - 
8:00 a.m. — 5:00 p.m. 


(Lunch Provided) 


Late Rate 
$390.00 
$490.00 


Early Rate 
$315.00 
$415.00 


IAFP Member 
Non-Member 


(Registration form on page 354) 
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Werkshop 
‘Kegistration Form 


Friday-Saturday, August 8-9, 2003 


Workshop I: = Assuring Confidence in Laboratory Data 


Workshop Il: =A Hands-on Course in Quantitative Microbial Risk 


Assessment 


First Name (will appear on badge) 


Last Name 


Company Job Title 


Address 


State/Province Postal Code/Zip + 4 


Area Code & Telephone 


E-mail Member # 


a ; : Total Amount Enclosed 
[I Check Enclosed { Lo : O (US Funds on US Bank) $ 
Credit Card # 


Signature Expiration date 
Register by July 18, 2003 to avoid late registration fees 


@ Registration © 


WORKSHOP I: Assuring Confidence WORKSHOP II: A Hands-on Course in 
in Laboratory Data Quantitative Microbial Risk Assessment 


Early Rate Late Rate Early Rate Late Rate 


1AFP Member $525.00 $600.00 1AFP Member $315.00 $390.00 
NonMember $625.00 $700.00 NonMember $415.00 $490.00 


GROUP DISCOUNT: ; : 
Register 3 or more people from Refund/Cancellation Policy 


your company and receive Registration fees, less a $50 administrative charge, will be refunded for 
a 15% discount. Registrations written cancellations received by July 25, 2003. No refunds will be made 
must be received as a group. after that date; however, the registration may be transferred to a colleague 
with written notification. Refunds will be processed after August 18, 
2003. The workshop may be cancelled if sufficient enrollment is not 


For further information, please contact the Association office at 800.369.6337; received by July 18, 2003. 


515.276.3344; Fax: 515.276.8655; E-mail: jcattanach@foodprotection.org. 


@ 4 Easy Ways to Register @ 
To register, complete the Workshop Registration Form and submit it to the International Association for Food Protection by: 


<2 ® Online: www.foodprotection.org 


+ Somme sy 


> BE Phone: 800.369.6337; 515.276.3344 


eon Fax: 515.276.8655 


| a Mail: 6200 Aurora Avenue, Suite 200W, Des Moines, IA 50322-2864 


a ee 


a SET: 
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Contribute to the 
Sixth Annual Foundation 
Fund Silent Auction Today! 


he Foundation of the International Association for Food Protection will hold its Annual 
Silent Auction during IAFP 2003, the Association’s 90th Annual Meeting in New Orleans, 
Louisiana, August 10 -13, 2003. The Foundation Fund supports the: 

Ivan Parkin Lecture 

Travel support for exceptional speakers at the Annual Meeting 

Audiovisual Library 

Developing Scientist Competition 


Shipment of volumes of surplus /FP and FPT journals to developing countries 
through FAO in Rome 


Support the Foundation by donating an item today. A sample of items donated last year included: 


Black Tahitian Pearl Necklace * Oscar Mayer Remote Controlled Wiener Mobile 
Food Safety Information Handbook * 2001 United States Congressional Ornament 
Hand Crocheted Table Coverings * Wine 
Stadium Blanket with IAFP Logo * Cougar Gold Cheese 

* 


Zoo Wall Hanging Missouri Ham 


(Compl l« thre fovyy and vend { n loday. 
I ss st it: i i i tn seb i hh what cl i ii i iw wn is a ion 


Description of Auction Items 
Estimated Value 

Name of Donor 

Company (if relevant) 


Mailing Address 
(Please specify; Home 1 Work) 


City State or Province 
Postal Code/Zip + 4 Country 
Telephone # Fax # 


E-mail 


Return to: 


Donna Gronstal 
International Association for Food Protection 


6200 Aurora Avenue, Suite 200W International Association for 
Des Moines, 1A 50322-2864, USA 


800.369.6337; 515.276.3344 Food Protection. 


Fax: 515.276.8655 
E-mail: dgronstal@foodprotection.org 
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Prony 6 { 


enal (sx pportunities 


Advertising and sponsorsh 


Sponsorships 


| 


ip opportunities are available to enhance the promotion of your organization. 


We invite you to participate as a sponsor for [AFP 2003. Sponsorship participation provides an excellent opportunity 


to position your company or organiza 


tion as a supporter of the Association. 


Please review the event listing to select the one that will best position your organization. Reservations will be taken 
in order received for any open sponsorship events. A waiting list for events with a right of first option will be established. 


‘ene aanRERSERE RII 
Sponsorship Event List 


Amount Event 


$16,000 
$15,000 
$14,000 
$10,000 
$7,500 
$5,000 
$3,000 
$5,000 
$3,000 
$3.000 
$2,500 
$3,500 
$3,500 
$3,500 
$2,500 
$3,000 
$2,000 
$1,750 
$1,500 
$1,000 


Monday Evening Social 
Opening Reception (Sunday) 
Exhibit Hall Reception (Monday) 
President’s Reception (Tuesday) 
Badge Holders w/Lanyards 
Exhibit Hall Pastries and Coffee (Monday Morning) 
Exhibit Hall Coffee Break (Monday Afternoon) 
Exhibit Hall Pastries and Coffee (Tuesday Morning) 
Coffee Break (Tuesday Afternoon) 
Coffee Break (Wednesday Morning) 
Coffee Break (Wednesday Afternoon) 
Notepads with Sponsor’s Logo 
Spouse/Companion Hospitality Room 
Student PDG Luncheon (Sunday) 
[AFP New Member Orientation (Saturday 
Affiliate Reception (Saturday) 
Awards Banquet Flowers (Wednesday 
Committee Day Refreshments (Sunday 
Exhibitor Move-in Refreshments (Sunday) 
Speaker Travel Support 
Partial sponsorship for the above events is available. 
Contact David Larson for details. 
Phone: 515.440.2810 
Fax: 515.440.2809 
E-mail: larson6@earthlink.net 


Sponsorship Participant 
Name 

Company 

Address 

City 

Country 

Phone 

E-mail 

Desired Event to Sponsor 


Amount Paid $ 
U.S. Funds on U.S. Bank 


Return form to: 

[AFP 

6200 Aurora Ave., Suite 200W 
Des Moines, IA 50322-2864 
Phone: 515.276.3344 

Fax: 515.276.8655 

E-mail: info@foodprotection.org 
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State or Province 
Postal Code/Zip + 4 


Fax 


Payment: J Check _ Mastercard 
VISA | American Express 


Account Number 
Expiration Date 


Cardholder Signature 
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COMING EVENTS 


MAY 


5-9, Diploma in Food Hygiene and 
Safety, Guelph, Ontario, Canada. For 
more information, contact Guelph 
Food Technology Centre at 519. 
821.1246; E-mail: gftc@gftc.ca. 

6-7, Dairy and Food Plant Waste- 
water Short Course, Madison, WI. 
For more information, contact Dr. 
Bill Wendorff at 608.263.2015. 

6-8, HACCP for Juice Processors, 
Springfield, MA. For more information, 
contact Jennifer Epstein at 202. 
637.4818; E-mail: jepstein@nfpa- 
food.org. 

6-8, PACex International, Toronto 
International Centre, Toronto, Canada. 
For more information, contact Maria 
Tavares at 416.490.7860 ext. 219; E-mail: 
mtavares@pacexinternational. com. 
8-11, 3rd International Exhibition 
and Conference for Food Tech- 
nology, International Trade Fairs 
Ground (Hall 2), Cairo, Egypt. For 
more information, contact Mahmoud 
Helmy at 202.30.50.898; E-mail: 
info@agd-exhibitions. net. 

13-14, Pennsylvania Association 
of Milk, Food and Environmental 
Sanitarians Spring Meeting, 
Nittany Lion College. For more infor- 
mation, contact Eugene Frey at 
717.397.0719. 

15-16, Consumer Complaint 
Conference, Santa Fe, New Mexico. 
For more information, contact Jenni- 
fer Epstein at 202.637.4818; E-mail: 
jepstein@nfpa-food.org. 

19-21, Advanced Sanitation Short 
Course, Cincinatti, OH. For more 
information, call 205.595.6455; E-mail: 
us@randolphconsulting.com. 

19-21, Extending Shelf Life of 
Bakery Foods, AIB, Manhattan, KS. 
For more information, call 785.537. 
4750 

20-21, Associated Illinois Milk, Food 
and Environmental Sanitarians 
Annual Spring Meeting, Bloomington, 
IL. For more information, contact John 
Ellingson at 815.490. 5523 

20-22, Ingredients and Ingredient 
Functionality Workshop, Univer- 
sity of Nebraska Food Processing 
Center, Lincoln, NE. For more infor- 





mation, contact Pauline Galloway at 
402.472.9751; E-mail: pgalloway2@ 
unl.edu. 

21, Dairy HACCP Workshop, 
Madison, WI. For more information, 
contact Marianne Smukowski at 608. 
265.6346. 

21, Microbiology Vi: Salmonella 
Control, Guelph, Ontario, Canada. 
For more information, contact Guelph 
Food Technology Centre at 519. 
821.1246; E-mail: gftc@gftc.ca. 

28, Metropolitan Association for 
Food Protection Annual Spring 
Meeting, Cook College, Rutgers, 
New Brunswick, Nj. For more infor- 
mation, contact Carol Schwar at 


908.689.6693. 


JUNE 


3-5, Penn State Food Microbiol- 
ogy Short-course Detection and 
Control of Foodborne Pathogens, 
Pennsylvania State University, Berks- 
Lehigh Valley College, Reading, PA. For 
more information, contact Dr. Hassan 
Gourama at 610.396.6121; E-mail: 
hxg7@psu.edu. 

5, Functional Foods and Nutra- 
ceuticals, Guelph Food Technology 
Centre, Guelph, Ontario, Canada. For 
more information, contact Marlene 
Inglis at 519.821.1246; E-mail: minglis@ 
gftc.ca. 

13-20, International Workshop/ 
Symposium on Rapid Methods 
and Automation in Microbiology 
XXII, Kansas State University, 
Manhattan, KS. For more information, 
contact Daniel Y. C. Fung at 785. 
532.5654; E-mail: dfung@oznet. 
ksu.edu. 

14-18, AFDO Annual Educational 
Conference, Oakbrook Hills Resort, 
Chicago, IL. For more information, 
contact Cheryl Bortner at 717.757. 
2888; E-mail: afdo@afdo.org. 

25-27, South Dakota Environ- 
mental Health Association 
Annual Meeting, Ramkota Conven- 
tion Center, Pierre. For more infor- 
mation, contact Clark Hepper at 
605.773.3364. 





26, Processing Foods Safely, 
Guelph Food Technology Centre, 
Guelph, Ontario, Canada. For more 
information, contact Marlene Inglis at 
519.821.1246; E-mail: minglis@gftc.ca 


JULY 


6-9, Home Economics Interna- 
tional Consumer Science Confer- 
ence, University of Wales Institute, 
Cardiff, Wales. For more information, 
contact Ms. Zoe Fearn at 44.29.2041 
6306; E-mail: zfearne@uwic. ac.uk. 
9-10, 2003 Hawaii Lodging, Hos- 
pitality and Foodservice Expo 
2003, Honolulu, Hi. For more infor- 
mation, contact Ken Kanter at 
800.525.5275; E-mail: kanter@lava.net. 
16-20, 12th World Congress of 
Food Science and Technology, 
Chicago, IL. For more information, visit 
the Congress site at www.world 
congress.org 


AUGUST 


8-13, 1|AFP 2003, the Association’s 
89th Annual Meeting, Hilton New 
Orleans Riverside. For more infor- 
mation, contact Julie Cattanach at 515. 
276.3344; E-mail: jcattanach@food 
protection.org. 


SEPTEMBER 


10-14, International Food, Drink 
and Technology Exhibition, Na- 
tional Expocenter of Ukraine, Kiev. For 
more information, contact Ken 
Cardelle at 203.357.1400; E-mail: 
Kcardelle@ iegexpo.com. 


[AFP UPCOMING 


MEETINGS 


AUGUST 10-13, 2003 
New Orleans, Louisiana 


AUGUST 8-11, 2004 
Phoenix, Arizona 


AUGUST 14-17, 2005 
Baltimore, Maryland 
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The Table of Contents from the Journal of Food Protection is being provided 
as a Member benefit. If you do not receive JFP, but would like to add it to your 
Membership contact the Association office. 


Journal of Food Protection. 


ISSN: 0362-028X 
Official Publication 


International Association for 


Food Protection. 


Reg. U.S. Pat. Off. 


Vol. 66 April 2003 


Concurrent Outbreaks of Shigella sonnei and Enterotoxigenic Escherichia coli Infections Associated with Parsley: 
implications for Surveillance and Control of Foodborne Iliness Timothy S. Naimi, Julie H. Wicklund, Sonja J. Olsen, Gerard 


Krause, Joy G. Wells, Joanne M. Bartkus, David J. Boxrud, Maureen Sullivan, Heidi Kassenborg, John M. Besser, Eric D. Mintz, 
Michael T. Osterholm, and Craig W. Hedberg* 


Effectiveness of Electrolyzed Acidic Water in Killing Escherichia coli 0157:H7, Salmonella Enteritidis, and Listeria 
monocytogenes on the Surfaces of Tomatoes M. L. Bari, Y. Sabina, S. Isobe, T. Uemura, and K. Isshiki* 


Viability of Salmonella, Escherichia coli 0157:H7, and Listeria monocytogenes in Yellow Fat Spreads as Affected by 
Storage Temperature Sarah L. Holliday and Larry R. Beuchat* 


Survey of Listeria monocytogenes in Ready-to-Eat Foods David E. Gombas,* Yuhuan Chen, Rocelle S. Clavero, and Virginia 
N. Scott 


Listeria monocytogenes: Low Levels Equal Low Risk Yuhuan Chen, William H. Ross, Virginia N. Scott, and David E. 


Determination of Thermal Lethality of Listeria monocytogenes in Fully Cooked Chicken Breast Fillets and Strips during 
Postcook In-Package Pasteurization R. Y. Murphy,” L. K. Duncan, K. H. Driscoll, B. L. Beard, M. B. Berrang, and J. A. Marcy ... 


Recovery Rate of Listeria monocytogenes from Commercially Prepared Frankfurters during Extended Refrigerated Storage 


F. Morgan Wallace, Jeffrey E. Call, Anna C. S. Porto, George J. Cocoma, the ERRC Special Projects Team, and John B. 
Luchansky* 


Comparison of Sodium Hypochlorite-Based Foam and Peroxyacetic Acid—Based Fog Sanitizing Procedures in a Salmon 


Smokehouse: Survival of the General Microflora and Listeria monocytogenes Dorthe Bagge Ravn, Kelna Gardshodn, Lone 
Gram, and Birte Fonnesbech Vogel* 


Inactivation of Bacillus cereus Spores by High Hydrostatic Pressure at Different Temperatures Sangsuk Oh”* and 
Myoung-Joo Moon 


Lethal Effect of Microwaves on Spores of Bacillus spp. Jinn-Chyi Wang,* Shu-Hui Hu, and Chin-Yang Lin 


Effect of Ethanol on the Growth of Clostridium botulinum Daphne Phillips Daifas, James P. Smith,” Burke Blanchfield, Brigitte 
Cadieux, Greg Sanders, and John W. Austin 


Apple Quality, Storage, and Washing Treatments Affect Patulin Levels in Apple Cider Lauren S. Jackson,* Tina 
Beacham-Bowden, Susanne E. Keller, Chaitali Adhikari, Kirk T. Taylor, Stewart J. Chirtel, and Robert |. Merker 


Activity of Essential Oils from Mediterranean Lamiaceae Species against Food Spoilage Yeasts C. Araujo, M. J. Sousa,* M. 
F. Ferreira, and C. Leao 


Occurrence of Ochratoxin A—Producing Fungi in Grapes Grown in Italy Paola Battilani,* Amedeo Pietri, Terenzio Bertuzzi, 
Luca Languasco, Paola Giorni, and Zofia Kozakiewicz 


Comparison of Aspergillus Ear Rot and Aflatoxin Contamination in Grain of High-Oil and Normal-Oil Corn Hybrids Dina E. 
Severns, Michael J. Clements, Robert J. Lambert, and Donald G. White* 


Reverse Transcription—Polymerase Chain Reaction Assay for Species-Specific Detection of Bovine Central Nervous System 
Tissue in Meat and Meat Products C. Seyboldt,* A. John, T. v. Mueffling, B. Nowak, and S. Wenzel 
Research Notes 


Reduction of Campylobacter jejuni on Poultry by Low-Temperature Treatment Tong Zhao, Gabriel O. |. Ezeike, Michael P. 
ENS, FOUN nT PS MN MAE SSC EMA, 5 oad wae. gceg Seng tnd arpentan es cabhone eoanyearodahaesicunsereawe rary el tues Sewn eubasanbeENeh codeas 


incubation of Supplemented Egg Contents Pools To Support Rapid Detection of Salmonella enterica Serovar Enteritidis 
Richard K. Gast* and Peter S. Holt 


Reduction of Salmonella Typhimurium in Experimentally Challenged Broilers by Nitrate Adaptation and Chlorate 
Supplementation in Drinking Water Yong Soo Jung, Robin C. Anderson,* James A. Byrd, Thomas S. Edrington, Randle W. 
Moore, Todd R. Callaway, Jack McReynolds, and David J. Nisbet 


Thermal inactivation of Escherichia coli 0157:H7 in Ground Beef Supplemented with Sodium Lactate Lihan Huang* and 
Vijay K. Juneja 


Antimicrobial Effect of Spices and Herbs on Shigella sonnei and Shigella flexneri C.F. Bagamboula, M. Uyttendaele,* and J. 
Debevere 


Inhibition of Nonproteolytic Clostridium botulinum with Lactic Acid Bacteria and Their Bacteriocins at Refrigeration 
Temperatures S. Rodgers,” P. Peiris, and G. Casadei 


Passage of a Coccidial Parasite (Eimeria acervulina) through the Eastern Oyster (Crassostrea virginica) Marilyn B. Lee* 
and Eng-Hong Lee 


Polymerase Chain Reaction—Based Analysis To Detect Terrestrial Animal Protein in Fish Meal Federica Bellagamba,* 
FUN PARI) COEIEA  ENNE, AAENER| ATREUONUID. YTS EINER oo 0.055 i oh sida oak wendy ce Man ed wate Taee oa Na GATS LaN sd aman evsadararentea dee reeeeiantarntens 


Trace Elements in Slovenian Poultry Tissues M. JevSnik* and D. Z. Doganoc 


Review 
Bacillus anthracis: Current Knowledge in Relation to Contamination of Food M. C. Erickson and J. L. Kornacki*.............. ; 


General Interest 


Models of Antimicrobial Resistance and Foodborne Illness: Examining Assumptions and Practical Applications David A. 
Barber, Gay Y. Miller,” and Paul E. McNamara 


* Asterisk indicates author for correspondence 


The publishers do not warrant, either expressly or by implication, the factual accuracy of the articles or descriptions herein, nor do they so warrant any views or 
opinions offered by the authors of said articles and descriptions. 
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CAREER SERVICES SECTION 


Underwriters Laboratories Inc. 
Research Triangle Park 


Staff Chemist 


Minimum Qualifications 


Bachelor’s degree in Environmental 
Health, Food Science or closely related field 
plus 5-10 yrs exp in food safety compliance 
assessment. 

Detailed knowledge of the food 
safety vocabulary, working knowledge of 
conformity standards including GMP (Good 
Manufacturing Practices), SSOP (Sanitation 
Standards Operating Procedures), HACCP 
(Hazards Analysis Critical Control Points) 
industry standards and regulatory issues. 

Demonstrated ability to apply project 
handling concepts including application to 
complex, new, or unusual products and 
services. Detailed knowledge of state of art 
analytical and field instrumentation. 


Duties 


Qualified NFPA-SAFE (National Food 
Processor Association-Supplier Audits for 
Food Excellence). Administer and support 
implementation and use of contract 
resources. Food safety trainer and technical 
resource (internal/external). Develop 
content for intra/internet websites to facilitate 
food safety marketing and customer service. 
Enact and maintain customer, government 
and regulatory relationships via participation 
in conferences and trade shows. Other 
duties as assigned. 


Fax resumes: To Kathy Cole, HR, 
919-547-6015, no phone calls please. 


Microbiology Operations 
Manager 


For over 30 years, Silliker has been a global 
leader of food microbiology and chemistry 
testing, training, and consulting; we seek an 
experienced Microbiology Operations Manager 
to join our lab in Stone Mountain, Georgia. 

Ideal candidate will have a Masters in 
Microbiology, Food Science, or equivalent 
major, as well as, 3-5 years of food testing 
experience in a laboratory setting with 
supervisory and operational experience, and 
extensive work experience in microbiological 
project management that includes food analysis. 
Previous supervisory experience is required. 

Individual must possess excellent written 
and oral communication skills, And must be 
detail-oriented, possess excellent time- 


leadership skills. Individual should be 
available/flexible in their schedule to ensure 
that the responsibilities of this position and 
of the department are being monitored and 
completed within the appropriate time frames. 

Please send resume to: Silliker of Stone 
Mountain, 2169 W. Park Court, Ste. G, Stone 
Mountain, GA 30087, or fax: (770) 469-2883, 
or e-mail: human.resources@silliker.com. 
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CARFER SERVICES SECTION 


CAREER SERVICES SECTION 


List your open positions in Food 
Protection Trends. Special rates for this 
section provide a cost-effective means for 
you to reach the leading professionals in 
the industry. Call today for rate 
information. 


Research Scientist IV — 
Food and Drug Sciences 


California Department 
of Health Services 
Food and Drug Branch 


The California Department of Health Services 
Food and Drug Branch (FDB) and the Food and 
Drug Laboratory Branch (FDLB) are accepting 
applications for the Research Scientist IV 
classifications of Food and Drug Sciences and 
Chemical Sciences (salary range = $7 | ,000 -$85,000/ 
year + excellent benefits). FDB is the largest state 
food safety agency in the United States. Our staff 
consists of highly qualified doctoral level scientists in 
food science, microbiology, food technology, 
epidemiology, and pharmacology in addition to our 
highly skilled and experienced peace officer 
investigators throughout the state. General duties 
for the FDB position include conducting scientific 
investigations into the source of intentional or 
unintentional contamination of food products. 
General duties for the FDLB position include 
laboratory support for foodborne outbreak 
investigations and development of innovative tests 
for the rapid detection and enumeration of microbial 
pathogens in foods. The results of these investigations 
and research will be used to develop regulations, 
policies, procedures, and methods for prevention 
of, responding to, and recovering from intentional 
and unintentional contamination of food products in IAFP Members 
California. Successful applicants would have the ‘ 
opportunity to work <a with the Western Did — know that a 
Institute of Food Safety and Security located at the eligible to place an advertise- 
University of California-Davis in the above duties. 

Qualifications must include a doctoral degree in ; Me 
food science, food technology, food microbiology/ and looking for a new position? 
molecular microbiology, veterinary medicine, As a Member benefit, you may 
epidemiology, or a closely related field. . . 

If interested, please submit your résumé or CV assist your search by Penning 
to Dr. Jeff Farrar via e-mail (jfarrar@dhs.ca.gov). If an advertisement touting your 


you have specific questions, please contact Dr. . . 
Farrar at 916-445-2264. qualifications. 


Ads appearing in F PT will be posted on 
the Association Web site at www.food 
protection.org at no additional cost. 

Send your job ads to Donna Bahun 
at dbahun@foodprotection.org or to the 
Association office: 6200 Aurora Ave., 
Suite 200W, Des Moines, IA 50322-2864: 
Phone: 800.369.6337; 515.276.3344; 

Fax: 515.276.8655. 


International Association for 


Food Protection. 


ment if you are unemployed 
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Search, Order, Download 
ADVERTISING INDEX 3-A Sanitary Standards 


Food Processors Institute 


To order by phone in the United 
States and Canada call 800.699.9277; 
outside US and Canada call 734.930.9277; 
or Fax: 734.930.9088. 


Michelson: Laboratories: WG: <cccciscskcs co vcasesccctecs ccccecticcosens 339 


National Center for Food Safety and Technology 


QMI Quality Management, INC. ..........ccsecsecssesseeseeseseseenees 293 


Order online 
at WWW.3-A.org 


6200 Aurora Avenue, Suite 200W 


International Association for 22s Moines. 1A soa22-2864, usa 


Phone: 800.369.6337 * 515.276.3344 


FOOd Protection, 2222252 eccu.s 


Web site: www.foodprotection.org 


Reader Service Card FPT April ‘03 


Expires: August 31, 2003 (International expiration: October 31, 2003) 


Name 





Company 


Address 








City State/Prov. 
Country Zip/Postal Code 


Phone Number 





220 38235 265 295 310 
221 23 266 296 = 311 
6 267 297 = 312 
223 238 268 298 = 313 
TA. +2 269 299 314 
225 270 300 = 315 
211 226 271 301 316 
227 57 272 302.317 


213-228 ae” 303-318 
214 = 229 274 304319 
215 230 275 305 320 
216-231 27 306 = 321 
217 232 277 307 = 322 
218 = 233 278 308 = 323 
219° 234 264 279 294 309 324 


For information on membership with the International 
Association for Food Protection, Circle #100 on this card. 
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Thoughts on Today’s Food Safety 
Continued from page 368 


In the next phase of the project, the eleven concepts 
identified by the task force, along with creative suggestions, 
were given to a graphics team for development. The 
artists then created 3 draft icons (A, B, & C) per concept. 

To validate and critique the drafts created, task 
force members (as well as regulatory and industry 
partners) conducted numerous, standardized focus-group 
sessions. A total of 58 focus groups were held with a total 
of 391 foodservice workers participating in these sessions. 
The vast majority of focus group participants did not 
speak English as their primary language. Participants 
ranged from foodservice personnel working in small 
ethnic establishments in the community to cruise ships 
out at sea. For each set of draft icons provided per 
concept, focus group participants were asked to describe 
what they thought the icons were trying to communicate 
and to vote for their favorite icon out of the three. Also, 
participants were instructed to rate how well they 
thought the most favored icon communicated the 
concept. 

Once all of the focus groups were completed, the 
feedback received was summarized and used to select 
the preferred icon for each concept. In most cases, the 
food safety concept that the icon was supposed to 
communicate could be easily determined by a majority 
of the participants and there was a clear or preferred 
winner. Feedback was also used to further enhance the 
most favored icons. 


Make plans now 


in New Orleans 


will be delivered by 


Elsa A. Murano, 
Under Secretary 
for Food Safety 


to attend the Plenary Session 
on August 12th at 3:45 p.m. 


A special presentation 


As shown on page 303, the finalized set of 
International Food Safety Icons is now complete. In the 
coming months, IAFP will be making them available to 
interested parties and individuals. 

With the icons now available, the next phase of the 
project will be to monitor how they are being used in real 
world settings. Only when the icons are embedded in 
food safety training and management systems in the 
workplace, will we be able to evaluate their practical 
value. Keeping track of practical experiences with the 
icons will enable us to develop a sense of “best practices” 
that can be shared with the larger food safety community. 
Such information will greatly facilitate their adoption. 

In closing, as cultural diversity increases within 
foodservice settings, remember that there remains one 
universal language — serving safe food. |AFP’s International 
Food Safety Icons are an important contribution to this 
vocabulary. Please take a moment to review them, 
consider their use, and share them with others. 

Special thanks to the following individuals who 
participated as task force contributors: Barbara O’Brien, 
Susan Conley, Marjorie Davidson, Joseph Eifert, Robert 
Gravani , Laura Green, Jorge Hernandez, Peter Hibbard, 
Daryl Kellenberger, Kiyotoshi Yamauchi, Franz 
Kranzfelder, Alan Levy, Jeanette Lyon, Jennifer Morrell, 
Charles Otto, and John F. Schulz. Their insight and 
assistance is sincerely appreciated. 


IT’S AFACT 
Order Your 
Booklets Today 
Procedures to Investigate 


Waterborne Illness 


Procedures to Investigate 
Foodborne Illness 


Pocket Guide to Dairy Sanitation 


Before Disaster Strikes... A 
Guide to Food Safety in the 
Home 





Food Safety at Temporary Events 


or visit our Web site at 
www.foodprotection.org 


| 
| 
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How is this publication thinking about the future? 


By becoming part of the past. 
We'd like to congratulate this publication for 
choosing to be accessible with 
Bell & Howell Information and Learning. 
It is available in one or more 


of the following formats: 


- Online, via the ProQuest® 


information service 


« Microform 


- Electronically, on CD-ROM 
and/or magnetic tape 


inf 
Leaf 


Microform & Print 


UMI sedi scat BELL@HOWELL 


For more information, call 
800-521-0600 or 734-761-4700, ext 2888 


www. infolearning.com 
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IAFP 


Offers 
“Guidelines for the 
Dairy Industry” 


from 


The Dairy Practices Council* 


This newly expanded Four-volume set consists of 66 guidelines. 


Planning Dairy Freestall Barns 

Effective Installation, Cleaning, and Sanitizing of Milking Systems 

Selected Personnel in Milk Sanitation 

Installation, Cleaning, & Sanitizing of Large Parlor Milking Systems 

Directory of Dairy Farm Building & Milking System Resource People 

Natural Ventilation for Dairy Tie Stall Barns 

Sampling Fluid Milk 

Good Manufacturing Practices for Dairy Processing Plants 

Fundamentals of Cleaning & Sanitizing Farm Milk Handling Equipment 

10 Maintaining & Testing Fluid Milk Shelf-Life 

11 Sediment Testing & Producing Clean Milk 

12 Tunnel Ventilation for Dairy Tie Stall Barns 

13 Environmental Air Control and Quality for Dairy Food Plants 

14 Clean Room Technology 

15 Milking Center Wastewater 

16 Handling Dairy Products from Processing to Consumption 

17 Prevention of & Testing for Added Water in Milk 

18 Fieldperson’s Guide to High Somatic Cell Counts 

21 Raw Milk Quality Tests 

22 Control of Antibacterial Drugs & Growth Inhibitors in Milk and Milk 
Products 

23 Preventing Rancid Flavors in Milk 

24 Troubleshooting High Bacteria Counts of Raw Milk 

25 Cleaning & Sanitation Responsibilities for Bulk Pickup & Transport 
Tankers 

27 Dairy Manure Management From Barn to Storage 

28 Troubleshooting Residual Films on Dairy Farm Milk Handling 
Equipment 

29 Cleaning & Sanitizing in Fluid Milk Processing Plants 

30 Potable Water on Dairy Farms 

31 Composition & Nutritive Value of Dairy Products 

32 Fat Test Variations in Raw Milk 

33 Brucellosis & Some Other Milkborne Diseases 

34 Butterfat Determinations of Various Dairy Products 

35 Dairy Plant Waste Management 


OOUYNNAM SEWN 


IAFP has agreed with The Dairy Practices Council to 
distribute their guidelines. DPC is a non-profit organization 
of education, industry and regulatory personnel concerned 


36 Dairy Farm Inspection 

37 Planning Dairy Stall Barns 

38 Preventing Off-Flavors in Milk 

39 Grade A Fluid Milk Plant Inspection 

40 Controlling Fluid Milk Volume and Fat Losses 

41 Milkrooms and Bulk Tank Installations 

42 Stray Voltage on Dairy Farms 

43 Farm Tank Calibrating and Checking 

45 Gravity Flow Gutters for Manure Removal in Milking Barns 

46 Dairy Odor Management 

48 Cooling Milk on the Farm 

49 Pre- & Postmilking Teat Disinfectants 

50 Farm Bulk Milk Collection Procedures 

51 Controlling the Accuracy of Electronic Testing Instruments for Milk 
Components 

53 Vitamin Fortification of Fluid Milk Products 

54 Selection of Elevated Milking Parlors 

55 Hazard Analysis Critical Control Point System - HACCP For The Dairy Industry 

56 Dairy Product Safety (Pathogenic Bacteria) for Fluid Milk and Frozen Dessert Plants 

57 Dairy Plant Sanitation 

58 Sizing Dairy Farm Water Heater Systems 

59 Production and Regulation of Quality Dairy Goat Milk 

60 Trouble Shooting Microbial Defects: Product Line Sampling & Hygiene Monitoring 

61 Frozen Dessert Processing 

62 Resources For Dairy Equipment Construction Evaluation 

63 Controlling The Quality And Use Of Dairy Product Rework 

64 Control Points for Good Management Practices on Dairy Farms 

65 Installing & Operating Milk Precoolers Properly on Dairy Farms 

66 Planning A Dairy Complex - “100+ Questions To Ask” 

69 Abnormal Milk - Risk Reduction and HACCP 

71 Farmers Guide To Somatic Cell Counts In Sheep 

72 Farmers Guide To Somatic Cell Counts In Goats 

73 Layout of Dairy Milk Houses for Small Ruminant Operations 

80 Food Allergen Awareness In Dairy Plant Operations 

83 Bottling Water in Fluid Milk Plants 


If purchased individually, the entire set would cost $306. We are offering the set, 
packaged in four looseleaf binders for $230.00. 
Information on how to receive new and updated guidelines will be included with your 


with milk quality and sanitation throughout the United States. order. 


In addition, its membership roster lists individuals and 
organizations throughout the world. 

For the past 32 years, DPC’s primary mission has been the 
development and distribution of educational guidelines 
directed to proper and improved sanitation practices in the 
production, processing, and distribution of high quality milk 
and milk products. 

The DPC Guidelines are written by professionals who 
comprise six permanent task forces. Prior to distribution, 
every guideline is submitted for approval to the state 
regulatory agencies in each member state. Should any 
official have an exception to a section of a proposed 
guideline, that exception is noted in the final document. 

The guidelines are renown for their common sense and 
useful approach to proper and improved sanitation practices. 
We think they will be a valuable addition to your 
professional reference library. 
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To purchase this important source of information, complete the order form below and 
mail or fax (515-276-8655) to [AFP. 


Please enclose $230 plus $12 shipping and handling for each set of guidelines within 
the U.S. Outside U.S., shipping will depend on existing rates. Payment in U.S. $ drawn 
on a U.S. bank or by credit card. 


Name Phone No. 
Company 
Street Address 


City, State/Province, Code 


Exp. Date 
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AUDIOVISUAL LIBRARY ORDER FORM 


he use of the Audiovisual Library is a benefit for Association 

Members only. Limit your requests to five videos. Material 

from the Audiovisual Library can be checked out for 2 weeks 
only so that all Members can benefit from its use. 


Member # 





First Name _ 


Last Name 





Company 


International Association for 


Food Protection, 


6200 Aurora Avenue, Suite 200W 
Des Moines, |A 50322-2864, USA 
Phone: 800.369.6337; 515.276.3344; 
Fax: 515.276.8655 

E-Mail: info@foodprotection.org 
Web Site: www.foodprotection.org 





Job Title 





Mailing Address 
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City 


State or Province 





Postal Code/Zip + 4 








Telephone # 


Country 





Fax # 





E-Mail 





Date Needed 





PLEASE CHECK BOX NEXT TO YOUR VIDEO CHOICE 
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10 Points to Dairy Quality 

The Bulk Milk Hauler: Protocol 
& Procedures 

Cold Hard Facts 

Ether Extraction Method for 
Determination of Raw Milk 
Frozen Dairy Products 


D1030 
D1040 


D1060 
D1070 
D1080 


The Gerber Butterfat Test 
High-Temperature, Short-Time 
Pasteurizer 

Managing Milking Quality 

Mastitis Prevention and Control 

Milk Plant Sanitation: Chemical Solution 
Milk Processing Plant Inspection 


D1090 
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D1110 
D1120 

Procedures 
D1130 
D1140 
DIL150 


Pasteurizer - Design and Regulation 
Pasteurizer - Operation 
Processing Fluid Milk (slides) 
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7 £3010 The ABCs of Clean - A Handwashing 
& Cleanliness Program for Early 
Childhood Programs 

Acceptable Risks? 

Air Pollution: Indoor 

Asbestos Awareness 


23020 
3030 
3040 

E3055 Effective Handwashing-Preventing 

Cross-Contamination in the Food Service 

Industry 

EPA Test Methods for Freshwater 

Effluent Toxicity Tests (Using 

Ceriodaphnia) 

EPA Test Methods for Freshwater 

Effluent Toxicity Tests (Using Fathead 

Minnow Larva) 

E3075 EPA 

E3080 

23110 
3120 
3130 


3060 


This is Superfund 

Fit to Drink 

The Movie 

Global Warming: Hot Times Ahead 
Kentucky Public Swimming Pool 
& Bathing Facilities 
Plastic Recycling Today 
Resource 

Putting Aside Pesticides 
Radon 

RCRA - Hazardous Waste 
Sanitation Video 

The New Superfund: What It is 

& How It Works-(1) Changes in the 
Remedial Process: Clean-up Standards 


Garbage 


3135 A Growing 

4140 
E3150 
E3160 
E3161 
E3170 


& State Involvement Requirements 
The New Superfund: What It is 

& How It Works-(2) Changes in 
the Removal Process: Removal 

& Additional Program Requirements 
The New Superfund: What It is 

& How It Works - (3) Enforcement 
and Federal Facilities 

The New Superfund: What It is 

& How It Works - (4) Emergency 
Preparedness & Community 
Right-to-Know 
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E3210 


QOQO00000048 


90090 O0000 00000 


Peoagg 


E3220 


E3230 


E3240 
E3245 
E3250 


F2260 


F2450 
F2005 
F2007 
F2008 
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F2101 
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The New Superfund: What It is 

& How It Works - (5) Underground 
Storage Tank Trust Fund & Response 
Program 

The New Superfund: What It is 

& How It Works - (6) Research 

& Development/Closing Remarks 

Sink a Germ 

Wash Your Hands 

Waste Not: Reducing Hazardous Waste 


100 Degrees of Doom 
& Temperature Caper 
A Guide to Making Safe Smoked Fish 

A Lot on the Line 
The Amazing World of Microorganisms 
A Recipe for Food Safety Success 
Cleaning & Sanitizing in Vegetable 
Processing Plants: Do It Well 
Do It Safely! 

Close Encounters of the Bird Kind 
Controlling Listeria: A Team Approach 
Controlling Salmonella: Strategies that 
Work 

Cooking and Cooling of Meat and Poultry 
Products (2 Videos) 

Egg Games 
and Safety 
Egg Handling & Safety 
Emerging Pathogens and Grinding 
and Cooking Comminuted Beef (2 Videos) 
Fabrication and Curing of Meat 
and Poultry Products (2 Videos) 
FastTrack Restaurant Video Kit 
Tape 1-Food Safety Essentials 


The Time 


Foodservice Egg Handling 


lape 2-Receiving and Storage 

Tape 3-Service 

Tape 4-Food Production 

Tape 5-Warewashing 

Food for Thought — The GMP Quiz Show 
Food Irradiation 

Food Microbiological Control (6 Videos) 
Food Safe - Food Smart - HACCP & Its 
Application to the Food Industry (Part 1&2) 
Food Safe - Series | (4 Videos) 

Food Safe - Series Il (4 Videos) 

Food Safe - Series III (4 Videos) 

Food Safety First 

Food Safety: An Educational Video 

for Institutional Food-Service Workers 
Tape 1-Cross Contamination 

Tape 2- HACCP 

rape 3-Personal Hygiene 

Tape 4-Time and Temperature Controls 
Tape 1-Basic Microbiology and Foodborne 
Illness 

Tape 2- Handling Knives, Cuts and Burns 
Tape 3-Working Safely to Prevent Injury 
Tape 4-Sanitation 

Food Safety: For Goodness Sake 

Keep Food Safe 

Food Safety is No Mystery 

Food Safety: You Make the Difference 
Food Safety Zone: Basic Microbiology 
Food Safety Zone: Cross Contamination 
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Food Safety Zone: Personal Hygiene 

Food Safety Zone: Sanitation 

Get with a Safe Food Attitude 

GLP Basics: Safety in the Food Micro Lab 
GMP Basics: Avoiding Microbial Cross 
Contamination 

GMP Basics: Employee Hygiene Practices 
GMP Basics: Guidelines 

for Maintenance Personnel 

GMP - GSP Employee 

GMP: Personal Hygiene and Practices 

in Food Manufacturing 

GMP Basics: Process Control Practices 
GMP: Sources & Control of Contamination 
during Processing 

HACCP: Safe Food Handling Techniques 
HACCP: Training for Employees— 

USDA Awareness 

HACCP: Training for Managers 

The Heart of HACCP 

HACCP: The Way to Food Safety 

Inside HACCP: Principles, Practices & Results 
Inspecting for Food Safety - 

Kentucky's Food Code 

Is What You Order What You Get? 
Seafood Integrity 

Northern Delight - From Canada 

to the World 

On the Front Line 

On the Line 

Pest Control in Seafood Processing Plants 
Preventing Foodborne Illness 

Principles of Warehouse Sanitation 
Product Safety & Shelf Life 

Proper Handling of Peracidic Acid 

Purely Coincidental 

Safe Food: You Can Make a Difference 
Safe Handwashing 

Safe Practices for Sausage Production 
Safer Processing of Sprouts 

Sanitation for Seafood Processing Personnel 
Sanitizing for Safety 

Science and Our Food Supply 

SERVSAFE® Steps to Food Safety 

(6 Videos) 

Smart Sanitation: Principles & Practices for 
Effectively Cleaning Your Food Plant 
Supermarket Sanitation Program 
Cleaning & Sanitizing 
Supermarket Sanitation Program - 
Safety 

Take Aim at Sanitation 

Wide World of Food-Service Brushes 
Your Health in Our Hands - 

Our Health in Yours 
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Diet, Nutrition & Cancer 

Eating Defensively: Food Safety Advice 
for Persons with AIDS 

Ice: The Forgotten Food 

Personal Hygiene & Sanitation 

for Food Processing Employees 
Psychiatric Aspects of Product Tampering 
Tampering: The Issue Examined 
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BOOKLETS: 








/ Procedures to Investigate Waterborne Illness—2nd Edition atin $10.00 | $20.00 
| Procedures to Investigate Foodborne Illness—5th Edition Zi 10.00 | 20.00 | 
SHIPPING AND HANDLING - $3.00 (US) $5.00 (Outside US) Shipping/Handling | 


Multiple copies available at reduced prices. Each additional Booklets Total | 
Phone our office for pricing information on quantities of 25 or more. booklet $1.50 


OTHER PUBLICATIONS: 


| Pocket Guide to Dairy Sanitation (minimum order of 10) / | | $1.20 

| Before Disaster Strikes...A Guide to Food Safety in the Home (minimum order of 10) | mr!) | 1.20 

| Food Safety at Temporary Events (minimum order of 10) 2 | .60 | 1.20 

| *Developing HACCP Plans—A Five-Part Series (as published in DFES) | 15.00 | 15.00 

| *Surveillance of Foodborne Disease —A Four-Part Series (as published in /FP) | BS | 18.75 

| *Annual Meeting Abstract Book Supplement (year requested i | 25.00 | 25.00 

- | “AFP History 1911-2000 | 25.00 | 25.00 | 

SHIPPING AND HANDLING - per 10— $2.50 (US) $3.50 (Outside US) Shipping/Handling 
*Includes shipping and handling Other Publications Total 
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12 issues of the Journal of Food Protection 
and Food Protection Trends (formerly DFES) 


| add JFP Online $36.00 $36.00 
Membership with FPT $105.00 $120.00 
12 issues of Food Protection Trends 


=! add JFP Online $36.00 $36.00 
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THOUGHTS 


On Today’s Food Safety 


SO TA RANE OS 


Communicating Food Safety — 
Are Words Enough? 


Frank Yiannas 
Manager, Food Safety & Health 
Walt Disney World 
Buena Vista, Florida 32830 


foodservice industry in the US will continue 
to see an increase in the number of employees who 
do not speak English as their primary language. And as 
our global community expands, this same trend (the 
need to communicate with people who do not share the 
same primary language) is increasing in many parts of the 
world. In order to train such a diverse workforce, it’s 
important that we continue to look for creative ways to 
enhance the communication and education process. 
Clearly, the ability to communicate ideas quickly and 
effectively is critical. One way to do this is to make 
thoughts or concepts visible through drawings. There’s 
no doubt that visualization accelerates learning and 
facilitates communication. In fact, that’s why we've all 
heard of the saying,a picture is worth a thousand words.” 
The use of simple drawings or pictures to commu- 
nicate with others is well documented throughout 
human history. It is estimated that as early as 50,000 
BC pictures first appeared as paintings or carvings in 
caves for communication purposes. Today, standardized 
drawings, better known as symbols or icons, remain 


I: the coming years, it’s predicted that the 


important tools for communication in settings where 
you expect to find individuals from different cultural 
backgrounds. For example, standardized symbols are 
frequently used for communication purposes at the 
Olympic Games, international airports, in theme parks, 
and on traffic signs. 

Accordingly, in February of 2002 under the auspices 
of the International Association for Food Protection’s 
Retail Food Safety & Quality Professional Development 
Group, a task force was assembled to participate in a 
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pioneering project to develop International Food Safety 
Icons. International Food Safety Icons are simple pictorial 
representations of important food safety tasks that can 
be recognized and understood regardless of a person’s 
native language. 

Individuals from the following organizations (which 
include representation from regulatory, industry, and 
academia) participated in this groundbreaking project. 


Centers for Disease Control and Prevention 
(CDC) 


Cornell University 

Darden Restaurants, Inc. 

Food and Drug Administration (FDA) 

Marriott International, Inc. 

McDonald’s Corporation 

The International Food Safety Council of the National 
Restaurant Association Educational Foundation 

United States Department of Agriculture (USDA) 

Food Safety and Inspection Service (FSIS) 

Virginia Tech 

Walt Disney World Company 


At the start of the project, the task force jointly 
identified eleven food safety concepts for which 
International Food Safety Icons would be useful. They 
include the following critical concepts and contributing 
factors of foodborne disease: (1) refrigeration/cold 
holding; (2) handwashing; (3) cooking; (4) hot holding; 
(5) cooling; (6) wash, rinse, and sanitize; (7) cross cont- 
amination; (8) no bare hand contact; (9) temperature 
danger zone; (10) do not work if ill; and (11) potentially 
hazardous food. 

The task force did not prescribe the intended use or 
application of the icons, since they are expected to be 
used many different ways. For example, International 
Food Safety Icons could appear in food safety training 
materials, as signs or reminders at food and beverage 
workstations, on food preparation and storage 
equipment, on recipe cards, or on food packages. Also, 
the task force agreed that if any temperatures were to 
be used on the icons, they should be the same as those 
cited in the FDA (Model) Food Code 2001. 


Continued on page 362 
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The Journal of Food Protection 
is available Online at 
www.foodprotection.org 
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e Full text searching 

e Pay-per-view articles 

e Active reference linking 
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e Multiple delivery options 
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Safety Conference! 


Food safety is critical in today’s 
world. Join your colleagues at IAFP 2003 
to expand your knowledge and see 
the latest developments in food safety 
and technology. 


Together we are 
Advavucing 
Food 


smsehiete a cod pre lec lion.org 


Visit the IAFP Web site for online 
registration and program details. 








